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Specialization Is the Key 
to Modern Efficiency! 


The day has long since past when an engineer could afford to recom- 
mend that the entire switchboard equipment of a power plant be bought 
from one concern. Every engineer who has taken the trouble to 
investigate knows that the complete group of 


A. C. Switchboard Indicating Instruments 






are unrivalled with respect to me- 
chanical and electrical design and 
workmanship, and hence with re- 
spect to performance. 





Competent engineers know that 
this Weston group is the only one 
which perfectly meets the practical \veaeeahcomsaen 
requirements of operating service, 
and they likewise know that the ini- 
tial cost is little if any more than 
the cost of inferior instruments and VOLTMETER 
METER that because of their continuous ac- 
curacy and serviceability they are 
much more economical to adopt 
than instruments of any other make. 





The Instruments, consisting of 
Ammeters, Voltmeters, Wattmeters 
(Single and Polyphase), Power 
Factor Meters, Frequency Meters 
and Synchroscopes, are thoroughly 
described in our Catalog 16. 

Complete groups of Weston 


Switchboard Instrument  Trans- WATTMETER 


AMMETER _oaehgy described in our Bul- Stacie neil Pelugliaes 
ay . 
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Organizing for Emergencies 

NE advantage the small business will always have 

over its big brother is that it can change front and 
adapt itself more quickly to unexpected conditions. 
The larger corporation necessarily must move more 
slowly than the smaller concern. Yet so important is 
the factor of flexibility that it seems worth emphasizing 
in an industry like the electrical one, in which concen- 
tration into larger units has proved economical both in 
manufacturing and public utilities. Accidents will al- 
ways happen. We guard ourselves in contract against 
“acts of God” but often do not carry out the spirit of 
the maxim that “Heaven helps those who help them- 
selves.” It would seem worth while to standardize not 
only for the day-after-day conditions but for the unex- 
pected. After all, buyers, whether they are purchasing 
materials, riding on trains or buying light, form their 
opinions of the seller of the commodity or the service 
not upon the fact that 90 per cent of the time they get 
what they expect but upon the 10 per cent of failures. 
We ride day after day on the train, for example, on 
schedule time. An unexpected sleet storm throws trans- 
portation completely out of gear. Our opinion of the 
railroad company is formed not on the basis of its 
routine practice but on the way it handles the emer- 
gency. Here is an opportunity for superorganization. 
It ought to be possible, in the hour of such an emer- 
gency, automatically to cut in a group of executives and 
cut out a mass of routine. These steps would straighten 
out the tangle in service. Similarly, in many other busi- 
nesses an “emergency cord” that, when pulled, would 
call into action a group of executives would go far 
toward establishing a correct public sentiment. 


Service Begets Service 


NDERLYING the development of public utilities 
U is the principle that service begets a demand for 
service. When a company builds the needed facilities 
in a promising district it does so with full confidence 
that public use of the service is assured. Extensions of 
line by central stations in the early days had to be made 
generally on faith in the market. If this faith had 
been less certain, many communities would lack to-day 
a service which is a necessity of comfortable life. But 
in times like the present many companies have the 
pleasing experience of a demand which absorbs all the 
service that their overburdened systems can furnish. 
They are getting the full benefits of construction policies 
which were well in advance of immediate needs. They 
are reaping a harvest from intensive cultivation of 


territory. It is because of the settled policy of build- 
ing in advance of the immediate demand that we are 
able to see to-day some instances of increases in monthly 
gross earnings, as compared with the previous year, of 
25 to 50 per cent and even higher. The lesson which 
this carries is that companies can afford to provide 
facilities before they have contracts for them in hand. 
In fact, if they are to gain the full reward, they cannot 
afford not to follow such a policy. 


The Competition for Private Capital 


HERE are something like 6500 securities listed in 
the open market for investment, said a speaker 
discussing the development of water-powers on the pub- 
lic domain at the Pan-American Scientific Congress. 
Developments of water-power, in other words, compete 
for capital with a tremendous list of industrial and other 
securities. The broad question of supply and demand of 
capital must be recognized by legislators and other of- 
ficers in the public trust unless they wish to turn private 
capital away from developing water-powers on the public 
domain. Capital will go in the direction of greatest 
return consistent with safety and permanence. If either 
federal or state laws are enacted which impose condi- 
tions that reduce the return from capital or make perma- 
nent improvements an uncertain quantity, capital simply 
will not turn to these enterprises but will find a market 
in other securities from which there is greater return 
and a more certain future. 


Winning the Small Consumer 


E have so often discussed the relation of the 
central-station industry to the business of the 
consumer that again to 
raise the issue. It is not a sensational business, this 
putting half a dozen electric lights into the poor man’s 
home, but it brings its reward to the central station in 
the long run, and it also accomplishes an end toward 
which the central station is bound to advance—the end 
of serving all the citizens of the community to which 
it owes its franchise rights. The people who welcome 
electrical supply have a right to ask that the company 
assuming the duty shall, in so far as in it lies, see to 
it that even-handed justice is dealt out to all consumers. 
The public does not expect the central-station company 
so to conduct its business that only the prosperous few 
can profit from the rights which have been assigned by 
all. To do the central stations justice, they are look- 
ing at their duty to the community in just the broad- 
minded way here indicated. 


small we almost hesitate 


They have, however, too 





186 


often neglected the small consumer, to his and their 
detriment. It was the fashion of the central-station 
man at one time to speak with contempt of the customer 
whose requirements were limited to half a dozen lights 
and whose bills were conspicuously small. 

A central station, however, fails in its duty to the 
community if it draws the line at customers who can- 
not be profitably served by expensive methods, and it 
is right here that the flat rate comes to the front. In 
an-article on another page the author shows that even 
in territory where the distribution is scattered the 
aggregate amount of small business—too small to be 
profitably metered, but yielding good returns on a flat 
rate—is sufficient to make a very material addition to 
the company’s profits. A station which is taking in 
over $100,000 worth of business from these petty cus- 
tomers has no right to bemoan its fate, and the experi- 
ence of years in Hartford, Conn., where the company 
has taken in nearly $125,000 a year from contract cus- 
tomers; shows that the small consumer’s load in the 
long run pays; for Hartford, as nearly as can be ascer- 
tained, is getting from its contract consumers a price 
per kilowatt-hour actually delivered which compares 
favorably with that received from its other consumers, 
and the cost of carrying on the business is singularly 
small. One electric company in a small city is shown to 
have obtained, at the total cost of about $5 per customer 
for the commercial campaign, nearly $20,000 worth of 
business from between 1300 and 1400 customers, and 
when the work is done upon a larger scale the relative 
cost of getting business is likely to be still smaller. 

The main thing in working out the problem of reach- 
ing the small consumer with the contract system is to 
organize a low-cost wiring program, a thing which can 
be much more easily done in places of moderate size 
than in large centers. Then comes the organization of 
distribution in such wise that the investment of the 
company shall not be disproportionately large consider- 
ing the revenues. And, finally, the campaign should 
be so organized as to get all the density of service that 
conditions permit. Three or four little houses can be 
perfectly well served by one small transformer. A block 
of apartments can be treated by the contract system at 
a minimum cost, and in general if one can make a clean 
sweep of all the buildings, big and little, in a given ter- 
ritory, the distribution costs will come down to the point 
where they ought to be. Ordinarily the contracts are 
made on something like a cent per watt per month for 
the smallest consumer, and at this figure, if the small- 
business campaign is thoroughly carried out, good 
profits can be shown. 


Impulse Currents 


HE paper read by Dr. Steinmetz last week before 
the American Institute of Electrical Engineers, 


on the “Outline of Theory of Impulse Currents,” was 


devoted to pure theory and mathematical reasoning. 
Nevertheless, its teachings convey a valuable contribu- 
tion to the classification of electric currents from a 
practical point of view. 

With characteristic incisiveness, Dr. Steinmetz pre- 
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sents the fundamental relations of the electric circuit in 
a mathematical form so simple that it seems impossible 
to get any nearer to the natural bed-rock of the subject. 
He starts with the two well-known fundamental con- 
ditions, namely, first, that the voltage drop in any ele- 
ment of a conductor at any instant must be the sum 
of the Jr drop and of the drop in overcoming inductive 
inertia; second, that the instantaneous current drop in 
the same conductor element is the sum of the leakage 
drop and of the capacitance absorption due to change of 
voltage. He then reproduces the well-known second- 
order differential equation of current along the con- 
ductor, which comprises both these relations, and pre- 
sents the essential integral or primitive relations of 
both current and voltage which satisfy the differential 
equation. 

The integral primitive condition of any possible volt- 
age or current relation in any conductor is shown to be 
a certain arbitrary constant, depending upon the physi- 
cal limitations of setting up the disturbance, multiplied 
by a certain exponential a of the length and by another 
exponential b of the time. The ratio of the voltage to 
the current at any place and moment, for the particular 
disturbance considered, is always a certain characteris- 
tic impedance for the conductor, including its linear 
constants, and the time exponential b. The salient re- 
lation, however—and the essence of the disclosures in 
the paper—is that these two exponential factors a and 
b, affecting the decay of the disturbance in distance and 
the decay in time respectively, are interlocked in a cer- 
tain manner with each other and with the linear con- 
stants of the conductor; i.e., its resistance, inductance, 
capacitance and leakage. Consequently, a given time 
exponential b in a conductor of any one set of linear 
constants will determine a corresponding definite dis- 
tance exponential a. The decay in time and in space is 
definitely associated. With the very large range in 
numerical values of the various types of conductor that 
engineers work with, underground and overhead, an im- 
mense range and scope of possible connection exists be- 
tween the space and time exponentials a and b. The 
field of intellectual inquiry is awful to contemplate in 
its immensity, so far as concerns pure theory; and, even 
limiting the mental horizon to those regions which 
occur in every-day practice, the field is so vast-that it 
is possible to make at this stage of our experience only 
a rough reconnaissance survey of the whole, leaving de- 
tailed mapping to the future. 

Certain broad generalizations of a very interesting 
nature are outlined in the paper. In the first place, all 
those numerical values of the time exponential b which 
are numerically real condemn themselves to rapid dis- 
solution; i.e., they become quickly damped out, or decay 
quickly to nothingness. These correspond to transients 
generally. Only numerical values of 6b which are not 
real—i.e., either zero or imaginary—can persist. The 
former persist as steady or continuous currents, such 
as are given by a storage battery. The latter persist 
as sinusoidal alternating currents. When b is a com- 
plex number, with both real and imaginary components, 
the latter determines an alternating current, but the 
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former sentences it to death, so that it soon disappears 
as an oscillatory transient. 

The regions of simple sustained alternating and con- 
tinuous currents of unreal b have been already fairly 


well mapped out by engineers. The principal interest 
lies to-day, then, in the suicidal transients of real b, 
which are often bugbears to engineers. The paper dis- 
cusses them in outline at considerable length. They 
are essentially of two kinds from a numerical stand- 
point, namely, real b’s associated with real a’s and real 
b’s associated with imaginary a’s. As to which condi- 
tion will present itself, this depends on the linear con- 
stants, i.e., on the kind of conductor. The paper calls 
these two classes of transient impulses non-periodic and 
periodic impulse currents. This name is very unsuit- 
able, because, as the paper itself points out, there is 
nothing periodic about their recurrence in time, for they 
all decay steadily to zero. There is only a certain con- 
dition of recurrence in distance. It would seem better, 
therefore, to call them non-spacic and spacic impulse 
currents, even though these words are not yet found 
in dictionaries. 
nomenclature. 
It seems doubtful at present whether there is enough 
distinction between these two classes of transient im- 
pulses to make their separate and independent mapping 
worth while. This is a matter for the future to deter- 
mine. Both are transients and are not depended upon 
as yet for any useful result. Both decay steadily in 
time. Both have general and parallel possible relations 
of current and voltage phase at certain corresponding 
spacings apart. In the one case the characteristic 
separation of voltage and current phases is a hyperbolic 
line angle and in the other a circular line angle. Gen- 
eral trigonometry covers both under its broad wings. 


This is, of course, a mere matter of 


The Extension of Electric Supply 


RECENT address by Samuel Insull emphasizes 
A anew the possibilities of widespread networks in 
increasing the efficiency of electrical supply. As our 
readers know, the Commonwealth Edison Company, of 
which Mr. Insull is president, has made enormous 
progress in the supply of electricity in bulk, particu- 
larly for railway purposes. The fundamental point to 
which he draws attention is that if all the railways in 
the Chicago district should be electrified, as is not un- 
likely in the near future, they would add 125,000 kw. 
to the present call for power and would require, taking 


HIS is the regular commercial is- 
sue of the ELECTRICAL WoRLD — 


the fourth number of the month, in which special 
emphasis is given to subjects of sales methods and 
increasing the extent and number of the uses of electric 
service. 


The issue of next week, Jan. 29, will be largely 
devoted to engineering applications of electricity, with 
articles on motor-drive arrangements in textile mills, 
electricity in excavating work, the application of stor- 
age batteries to alternating-current systems, etc. In 
the first—or public-relations—number of February 
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no account of the diversity factor, a total output for a 
single system of 728,000 kw. Owing to the distribution 
of the railway load, however, the net effect of the addi- 
tion would be a reduction in the total full demand of 
150,000 kw. In other words, the effect of the diversity 
factor due to the addition of the railway load would be 
in point of fact to steady the output of the whole system 
to an extent that would actually cut down the necessary 
investment to deliver the power by not less than $30,- 
000,000, could the whole saving be accomplished, and, 
in addition, the saving in total fuel would be nearly 
6,000,000 tons of coal per year. 

In other words, the addition of a railway load calling 
for 125,000 kw. would, owing to the distribution of that 
load throughout the day, add nothing to the investment 
and would be likely to save something by a steadying of 
the demand at critical periods. Figures of this kind 
are, of course, subject to correction owing to the some- 
what uncertain data; but Mr. Insull’s success in carry- 
ing out the bigger problems of electrical distribution 
has been so signal as to give his words great weight, 
and one can say with perfect safety that the larger the 
distribution and the more diversified the interests which 
it supplies the greater opportunity for heavy saving in 
che total investment per kilowatt of output. In this 
particular instance it seems possible to put on an added 
load of more than 20 per cent without substantial in- 
crease in the capital charges. What this means for 
economy goes without saying. Probably the Chicago 
case is the more striking from the enormous concentra- 
tion of railway business about that great center, but 
Mr. Insull’s main contention of the desirability of very 
wide distribution of power covering large areas and 
very diversified industries is in theory and in practice 
thoroughly sound. 

It is a thing to which legislators and commissions 
should give most grave attention, for it furnishes added 
evidence that electrical distribution is a natural 
monopoly from the physical standpoint, in that it is 
a business which gains enormously from unified con- 
trol if that control involves physical unification of the 
distribution systems. We have over and over pointed 
out the advantages of this, particularly in connection 
with hydroelectric systems, and there are to-day three 
or four great networks delivering power from varied 
sources, and even from varied watersheds, at a great 
joint gain in efficiency. The half has not been done 
in such systems as these, and the lessons which may be 
drawn from Mr. Insull’s address may be well taken to 
heart by those in charge of all such large enterprises. 


there will be inaugurated a series of 
monthly “Talks in the Industry” with 
leading electrical men, the first of the group being an 
interview with Guy E. Tripp, chairman of the board of 
directors of the Westinghouse Electric & Manufactur- 
ing Company, on “Public Utilities.” Continuing the 
customary schedule of rather specialized numbers, the 
second, third and fourth issues of the month will fea- 
ture respectively station operating practice, technical 
and engineering topics, and subjects connected with the 


commercial side of the industry. | 
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Institute of Consulting Engineers Hold 
Annual Meeting 


The opportunity of the engineer to render public 
service was the keynote of the presidential address of 
Dr. E. L. Corthell at the annual meeting of the Ameri- 
can Institute of Consulting Engineers at the Engi- 
neers’ Club, New York, Jan. 17. He cited the instances 
during the year in which the institute as a body had 
undertaken work for the general good and also indicated 
directions in which further work was possible. He 
emphasized the desirability of co-operation between the 
institute and the Chamber of Commerce of the United 
States of America, of which the institute is a member. 
The chamber is about to take up inland waterways and 
the merchant marine, in which there should be a large 
engineering interest and in which the advice of the 
institute would be of material assistance to the chamber. 
Dr. Corthell urged, too, that the membership of the 
institute, now numbering eighty, be enlarged by the 
addition of those with a professional record and experi- 
ence commensurate with the institute’s requirements. 

Following the reading of the committee reports 
there was a discussion on the matter of valuation, par- 
ticipated in by Gustav Lindenthal, Gardner S. Wil- 
liams, Dr. A. C. Humphreys and F. A. Molitor. As a 
result of this discussion it was resolved that the council 
of the institute be asked to take under consideration the 
advisability of appointing a standing committee on the 
matter of valuation. It was pointed out that in this sub- 
ject, now of exceedingly great interest and importance, 
because of the government’s valuation of railroads, the 
institute might bear an important part in shaping the 
views of the public along sane lines. 

An incident of the evening was a brief tribute to the 
memory of C. C. Schneider by Mr. Lindenthal and a 
suspension of the proceedings while the members stood 
silent as a mark of respect for the deceased member. 

Reporting on the matter of the institute’s part in the 
preparedness movement, Ralph Mershon told of the 
formulation of bill for an officers’ reserve corps, which 
has been made part of the administration’s prepared- 
ness program. Mr. Mershon also called attention to a 
bill introduced in the Senate by Senator Pomerene of 
Ohio which makes possible, through additional instruc- 
tional officers detailed from the army, the improvement 
of the courses of military instruction in the land-grant 
colleges. The meeting approved of Mr. Mershon’s pro- 
posal to give the support of the institute to this measure. 

There was present as a guest of the president R. E. 
Mathot, president of the Chamber of Consulting Engi- 
neers of Belgium and chairman of the council of the 
International Federation of Consulting Engineers. Mr. 
Mathot recounted briefly the progress of the interna- 
tional federation, pointing out that at the Ghent con- 
vention, which was the first, there were eleven associa- 
tions represented. In 1914, at the Berne convention, 
there were fourteen associations, the new ones being 
the Swiss. Polish and Austrian societies. He stated 
that an assocation now in process of formation in Italy 
would come into the federation, and that only England 
and the United States would then be unrepresented in 
the international body. He urged strongly that the 
American institute come in, pointing out the advantages 


in standardizing codes of ethics and in making possible 
the recommendation by engineers in one country of 
thoroughly competent men in others. Among the pro- 
posed activities of the international federation is the 
publication of a year book giving fully the qualifications 
of the members, so that their selection for work by their 
fellows in foreign countries will be made easy. 

The election of the following members of the council 
was announced: S. Whinery, A. C. Humphreys, G. F. 
Swain, F. A. Molitor. 


Meeting of Ohio Utility Managers 


Several transmission, distribution, new-business co- 
operation and meter subjects of general interest were 
discussed at the Akron convention of the Ohio Electric 
Light Association’s standing committees on Tuesday, 
Wednesday and Thursday of this week. The papers 
presented included “The Value of Periodic Transformer 
Testing,” by W. E. Salber, superintendent of lines of 
the Northern Ohio Traction & Light Company; “The 
Erection of High-Tension Street-Tower Transmission 
Lines,” by Frank Howard, general superintendent of 
the Wheeling (W. Va.) Electric Company; “The Porce- 
lain Industry,” by A. O. Austin, chief engineer of the 
Ohio Insulator Company; “The Mazda Lamp in Photog- 
raphy,” by J. R. Colville, National Lamp Works; “Elec- 
tric Furnaces,” by J. C. Mathieu, power engineer Day- 
ton Power & Light Company, and “Maximum-Demand 
Meters and Apparatus,” by William Bradshaw and 
Chester I. Hall of the Westinghouse Electric & Manu- 
facturing Company and the General Electric Company 
respectively. 

Many commercial suggestions were presented in a 
general discussion of the advisability of selling appli- 
ances on the installment plan, the best method of pay- 
ing central-station salesmen, ways of inducing mini- 
mum-charge consumers to use more energy, and the 
amount which companies can afford to spend for secur- 
ing new business. Some of the qualifications of a good 
salesman were brought out in an address on salesman- 
ship by T. L. Barnes, sales manager of the insulated 
wire department of the B. F. Goodrich Company. 

Among other events at the convention were an ad- 
dress by Will Christy, vice-president of the Northern 
Ohio Traction & Light Company; a talk on “‘Resuscita- 
tion from Electric Shock,” by Dr. E. S. Lyon, and in- 
spection trips to various places of interest, including the 
Northern Ohio Traction & Light Company’s steam gen- 
erating station and factories of the Ohio Insulator Com- 
pany and the Kelly-Springfield Tire & Rubber Company. 
The papers brought forth interesting discussion. 

The next committee meeting will be held at Spring- 
field on March 15, and following that one will be held 
at Newark on May 17. The annual convention will be 
held at Cedar Point, Ohio, July 18, 19, 20 and 21. The 
first day of the convention will be devoted to executive 
and public policy sessions, the second to technical ses- 
sions, the third to commercial, and the last day to gen- 
eral sessions. Instead of individual papers each com- 
mittee will make a report, which will be followed by a 
round-table discussion. A few addresses will be made 
by men prominent in their line. 
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The Niagara Falls Power Bill 


Representatives of the power companies, the State 
of New York and others interested in the so-called Cline 
Niagara Falls power bill have appeared before the 
House of Representatives committee on foreign affairs, 
which has charge of the bill, to urge that the committee 
rescind its announced intention to hold no more hear- 
ings on the bill except on matters which may have come 
up since the exhaustive hearings on the proposed meas- 
ure during the last Congress. 

The result was that the committee announced that it 
would make a visit to Niagara Falls and Buffalo, for the 
purpose of going into questions raised in connection 
with the bill. The work is not to be intrusted to a sub- 
committee, but it is expected that the full membership 
of the House foreign affairs committee will make the 
trip to inspect the sites and plants under discussion in 
connection with the bill. It is said at the office of the 
committee in Washington that as representatives of 
the private-citizen element have not heretofore been 
heard by the committee, attention will be paid to any- 
thing any citizen may wish to present at the coming 
hearing, especially as there has been so much said as to 
the possibility of destroying the scenic beauty of Ni- 
agara Falls. The suggestion that the committee should 
visit the cities of Buffalo and Niagara Falls met with 
the approval of the representatives of the power com- 
panies and others interested who went to Washington. 
They pointed out, informally, that so many things have 
come up in connection with the Cline bill since the last 
hearings were held that they believed it would be wise 
for the committee to visit the plants and the falls. 

Henry D. Flood, chairman of the House foreign af- 
fairs committee, informed a representative of the ELEC- 
TRICAL WORLD in Washington that the committee has 
just begun the consideration of the diplomatic appro- 
priation bill. Work on this will engage its attention 
for two weeks, so that it will be some time before it 
can make its proposed trip. The committee has placed 
in Mr. Flood’s hands arrangements for the trip and the 
fixing of the date. 


Section Activities of I. E. S. Increasing 


A meeting of the council of the Illuminating Engi- 
neering Society was held in New York on Jan. 13. The 
detailed plans for the special midwinter convention to 
be held Feb. 10 and 11 were outlined. Reports on sec- 
tion activities were given by J. L. Minick, vice-president 
of the Pittsburgh Section; Prof. George A. Hoadley, 
vice-president of the Philadelphia Section, and Clarence 
L. Law, vice-president of the New York Section. W. A. 
Durgin reported on the Chicago Section activities and 
Dr. Louis Bell on the activities of the New England 
Section. All these reports indicated that the several 
sections of the society are to have a very successful 
year in the point of papers, attendance, etc. Dr. E. P. 
Hyde, chairman of the committee on lectures, presented 
a report outlining the plans for the series of lectures 
on illuminating engineering which are to be given in 
the fall of 1916 at one of the Eastern universities. 

The following committee appointments were con- 
firmed: Committee on education, F. K. Richtmyer, 
chairman; sub-committee on industrial lighting of the 
committee on popular lectures, H. H. Magdsick, George 
A. Halvorson; committee on ways and means of the lec- 
ture course, J. D. Israel, Dr. A. S. McAllister, W. J. 
Serrill, G. H. Stickney; committee on editing and publi- 
cation, Dr. A. S. McAllister. Fourteen applicants were 
transferred from the grade of associate member to that 


of member. One applicant was elected an associate 
member. 
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A. I.E. E. Convention to Be Held in Cleveland 
in June 


The board of directors of the American Institute of 
Electrical Engineers held its regular monthly meeting 
in New York on Jan. 14. Upon the recommendation of 
the meetings and papers committee it was voted to hold 
the 1916 annual convention in Cleveland, Ohio, during 
the last week in June, and the president was authorized 
to appoint a convention committee to co-operate with the 
meetings and papers committee in making the arrange- 
ments and preparing the program. 

Upon the recommendation of the board of examiners, 
104 applicants were elected to the grade of associate, 71 
students were ordered enrolled, three applicants were 
elected, and three associates were transferred to the 
grade of member. One member was transferred to the 
grade of fellow. Upon the petition of Dr. Erich Hous- 
mann and the approval of the sections committee, au- 
thority was granted for the organization of a branch at 
the Brooklyn Polytechnic Institute. The constitutional 
revision committee submitted its report, recommending 
certain amendments to the constitution, which were 
approved by the board of directors, and the committee 
was authorized to prepare an explanatory letter and the 
ballots and to submit the amendments to the member- 
ship for a vote, as required by the constitution. 


Executive Committee Meeting, N. E. L. A. 


A largely attended meeting of the executive commit- 
tee of the National Electric Light Association was held 
on Jan. 14 at the offices of the association in New York 
City, when a very extensive program of business was 
transacted. Resolutions of regret were adopted in re- 
gard to the death of James I. Ayer, who was president 
of the association in 1893. 

W. H. Atkins, the treasurer, in presenting his report, 
showed from the balance sheet that the national body 
was in better financial circumstances than ever before 
in its history, and that there had been added to the 
reserve some $15,000 in securities. 

A list of 1015 new members was passed upon. The 
formation of four new company sections at Newport 
News, Va., Middleton, Ohio, Clearfield, Pa., and Salt 
Lake City, Utah, was authorized. 

President Lloyd made a complete statement of the 
plans for this year’s convention, to be held at Chicago 
during the week of May 22. The exhibition and trans- 
portation committees met in Chicago on Jan. 21 to con- 
summate various arrangements necessary for the carry- 
ing of these plans into effect. 

On the application of several manufacturing compa- 
nies in Class D, it was voted to authorize the forma- 
tion of the proposed manufacturers’ section, the matter 
being referred back to the Class A membership for 
constructive action. 

Qn the report of a special committee composed of H. 
A. Wagner and W. C. L. Eglin, and on recommendation 
of the committee on company sections, the executive 
committee voted to deliver to every member of the asso- 
ciation advance reports on papers as soon as these are 
printed in their respective sections, instead of waiting 
for the issuance of this material at the end of the year 
in the bound volume of Proceedings. This will expedite 
the delivery of valuable material at least six months. 

President Lloyd called attention to the present inade- 
quacy of the offices to take care of all the work now 
developing, and was authorized to make arrangements 
for increasing the office space. If present plans are fol- 
lowed out, the association will occupy almost the entire 
eighth floor of the Engineering Societies Building in 
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New York City, instead of about half that floor as at 
present. 

In view of the fact that the library of the engineering 
societies of the building now maintains a complete set 
of electrical periodicals, the association has discontinued 
the maintenance of its files for reference. With the 
approval of W. D. Weaver, who presented the associa- 
tion with bound sets of several of the leading electrical 
publications, both American and European, the asso- 
ciation voted to present these sets to the University of 
Virginia to serve as a nucleus of the library of its en- 
gineering department. Through its committee on rela- 
tions with educational institutions the association has 
developed and is maintaining constant co-operation with 
about 115 colleges and universities in the United States 
which are giving electrical engineering courses. 


Experts in New Defense Plan 


Details of the plan devised by a committee of the 
Naval Consulting Board for rendering available in time 
of war the industrial resources of the United States 
were announced last Saturday by the Secretary of the 
Navy. 

The scheme of organization, to which public attention 
was drawn for the first time on Jan. 14 in a letter from 
President Wilson read at the National Democratic Club, 
is to be carried out through five scientific societies, the 
American Institute of Mining Engineers, the American 
Society of Civil Engineers, the American Society of 
Mechanical Engineers, the American Institute of Elec- 
trical Engineers and the American Chemical Society. 

These societies will be called upon to appoint a board 
of five members for every state in the Union, which will 
undertake the task of getting information regarding 
manufacturing facilities, resources, and capacity for the 
production of military supplies. With the manufactur- 
ing plants so enrolled, it is proposed to place small or- 
ders which will keep them in touch and trained for use 
in emergencies. 


Gas from Storage Battery Wrecks Submarine 


Hydrogen gas was responsible for an explosion on a 
submarine at the Brooklyn Navy Yard last Saturday, 
resulting in the death of four men and injuries to a 
number of others, according to the report of the pre- 
liminary board of investigation convened by Rear- 
Admiral Usher, commandant of the yard. The report 
was received at the Navy Department in Washington on 
Jan. 18, and its conclusions were at once made public 
by Secretary Daniels. They were as follows: 

“1. The board concludes that the explosion was due 
to an excessive amount of gas, namely, hydrogen, gen- 
erated from the storage battery, forming with the air a 
highly explosive mixture; that there were two pockets 
of this mixture, one at the after end of the after bat- 
tery and the other at the forward end of the forward 
battery, and it appears that the initial explosion oc- 
curred at the after end of the after battery. 

“2. That the ignition was caused by a spark, the 
origin of which the board is unable to determine. 

“3. The exact conditions existing in battery compart- 
ments at the moment of an explosion cannot be deter- 
mined, as Chief Electrician L. L. Miles, U. S. N., who 
was in charge at the time, and the other enlisted men in 
the compartment at the time are too seriously injured to 
be questioned. 

“4. The condition of the batteries at the low voltage 
and amperage of 82 and 940 respectively at about 12.25 
p. m. would probably cause a reversal of voltage in some 
of the cells, and, in the opinion of the board, this caused 
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the generation of an excessive amount of hydrogen 
gas.” 

Secretary Daniels said later that the work of install- 
ing the new Edison batteries on the submarine now 
building at the Portsmouth (N. H.) Navy Yard would 
be continued. It is the intention of the Secretary finally 
to determine whether the battery itself was responsible 
for the explosion on the submarine at the New York 
Navy Yard before he decides what the policy will be 
regarding its use by the navy for submarines. 

A special court of inquiry appointed by Secretary 
Daniels to find for the benefit of the navy the reason 
for the explosion is headed by Capt. William H. Bullard, 
superintendent of the Naval Radio Service, and com- 
prises besides him Lieut.-Commander H. G. Sparrow of 
the Bureau of Steam Engineering, Lieut. McDowell, 
and Lieut. J. O. Fisher, judge advocate. 





Wire Manufacturers Consolidate 


In order to fill the requirements of the constantly in- 
creasing domestic market for insulated wire and cable, 
interests connected with the Electric Cable Company, 
the Habirshaw Wire Company and the Waterbury Com- 
pany have organized and are about to incorporate a new 
wire and cable manufacturing company, under the name 
of the Habirshaw Electric Cable Company, with offices 
in New York City, Bridgeport, Conn., and Yonkers, N. Y. 
It is proposed to make improvements and additions to 
the Habirshaw Wire Company’s plant on the Hudson 
River at Yonkers, N. Y. 

The officers of the new company are: Edwin W. 
Moore of the Electric Cable Company, president; Robert 
S. Satterlee of the Habirshaw Wire Company, vice-pres- 
ident; J. Nelson Shreve of the Electric Cable Company, 
treasurer, and Grenville F. Waterbury of the Waterbury 
Company, secretary. No other details of the new com- 
pany are yet available. 


Turbines Rated at 60,000 Kw. Being Considered 
for New York Subways 


Both the General Electric Company and the Westing- 
house Electric & Manufacturing Company handed in 
bids and specifications on Wednesday to Henry G. Stott 
of the Interborough Rapid Transit Company of New 
York City for two 60,000-kw. steam-turbine units. Each 
unit will be made up of three separate electric genera- 
tors driven by one high-pressure and two low-pressure 
turbines, the latter being connected in multiple. These 
will be the largest steam turbines in the world, the next 
largest having been ordered from the General Electric 
Company recently by the Detroit Edison Company and 
rated at 50,000 kva. No decision has been reached as 
yet on the choice of turbines, the Interborough Rapid 
Transit Company being undecided on single 60,000-kw. 
units or the equivalent in 30,000-kw. turbines. 


Governor Fielder Urges Rate Supervision 


Governor James F. Fielder of New Jersey in his 
message delivered at the opening of the Legislature in 
Trenton, on Jan. 11, took up the question of rates 
charged by New Jersey public utilities and recommended 
that the Board of Public Utility Commissioners be 
granted increased power in its regulation and super- 
vision over them so that the board may not be limited to 
the review only of those rates initiated by public utili- 
ties, but that it be authorized to fix an established rate 
for services when the conditions warrant such action. 
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Members of Congress Hear Lecture on 


Water-Power 


Benefits Which Will Accrue to the Railroads and Manufactures of 
the Far West from Hydroelectric Development 


Henry J. Pierce of Seattle, Wash., delivered an ad- 
dress at the new National Museum in Washington on 
Tuesday, before a large gathering of members of the 
Senate and House of Representatives, on the necessity 
for the development of the water-power resources of 
the United States. The lecture was arranged for mem- 
bers of Congress by, and given under the auspices of, 
the delegation in Congress from the State of Wash- 
ington. The intention was to show members of Con- 
gress how important the development of water-power is 
to the West. Mr. Pierce spoke especially upon the plants 
which have been established for the purpose of manu- 
facturing nitrogen from the air, and in this connection 
the National Conservation Association, of which Gif- 
ford Pinchot is the head, has sent out a bulletin quoting 
Secretary Lane of the Interior Department as follows: 

“The nitrates in the atmosphere, a source of wealth 
and a means of providing for the rejuvenation of ex- 
hausted soils and of providing an available source of nec- 
essary materials for munitions of war, continue unused 


because of the lack of cheap and extensive power devel- 
opment.” 


NECESSITY FOR WATER-POWER DEVELOPMENT 


Mr. Pierce’s address was illustrated with pictures of 
water-powers and plants taken in Norway and Canada. 
He said three great principal uses for electrical energy 
await the development of our water-power—the opera- 
tion of pumping plants in connection with irrigation 
projects; the electrification of railroads; for manufac- 
turing purposes in the production of fertilizers, ex- 
plosives and electrochemicals, wood-pulp paper, iron, etc. 

It is estimated that there are at least 10,000,000 acres 
of arid lands in the far Western States lying above the 
reach of gravity water that can be reclaimed only 
through water raised by pumps operated by the hydro- 
electric power now latent and wasting in the various 
streams from which the water would be pumped. Given 
water, these lands will produce every fruit, vegetable 
and grain that is native to the temperate zone and are 
capable of supporting a population of 2,000,000 people. 
If capital can be safeguarded, it is safe to say that hun- 
dreds of thousands of water horsepower will be utilized 
within the next ten years in connection with the rec- 
lamation of arid lands. 

With reference to the electrification of railroads, Mr. 
Pierce said: “In view of the great and apparently sure 
economical success of the electrification of 450 miles of 
the Milwaukee road, it is almost certain that within the 
next ten years the majority of the railroads operating 
through the mountainous country of the Far West, 
where hydroelectric power can be developed cheaply, 
will adopt electricity as motive power. No less than 
48,700 miles of railroad is now being operated in the 
States of Washington, Oregon, California, Idaho, Mon- 
tana, Wyoming, North Dakota, South Dakota, Utah, 
Arizona, Colorado and Nevada. It is estimated that 
10,000 hp. is needed to operate 100 miles of single 
track, and therefore it will require 4,870,000 hp. to 
electrify all the railroads of these States, or one-ninth 
of the total hydroelectric power possible to develop in 
the territory traversed by these railroads. As the rail- 
roads consume 20 per cent of the total coal used for all 
purposes, the substitution of electricity for coal as mo- 
tive power will conserve this enormous amount of fuel 
for future use, and water-power wasted from the begin- 
ning of time will be utilized.” 
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POWER FOR MANUFACTURING PURPOSES 


Referring to the production of fixed nitrogen by 
means of electricity, Mr. Pierce said: “The people of 
this country would be quite as well off as they are now 
if they granted a subsidy or bonus of $12,600,000 per 
annum for the establishment of the water-power nitro- 
gen industry in the United States.” 

Several years ago an effort was made to establish an 
atmospheric nitrogen plant upon the Coosa River in 
Alabama, where a large water-power would have been 
developed. The capital could not be obtained under our 
restrictive federal water-power laws, and the result 
was that the plant was established at Niagara Falls, 
Canada. In anticipation of a change in federal water- 
power laws, a company was projected during the winter 
of 1914-1915 which expected to build nitrogen plants 
in the South and on the Pacific Coast which would cost 
upward of $35,000,000, but, owing to the failure of the 
Sixty-third Congress to enact practical legislation, the 
attention of the organizers has been turned toward the 
development of Canadian water-powers. It is esti- 
mated that an investment of $860,000,000 would be 
necessary to produce mechanically from the atmosphere 
as much nitrogen as Chile’s nitrate deposits yield every 
year. 

Speaking of the manufacture of paper and wood 
pulp, Mr. Pierce said that with the production of cheap 
electrical energy through the development of the coun- 
try’s water-powers the pulp and paper industry would 
come back to its own in the United States. It is inev- 
itable that the industry must spread westward and that 
through the utilization of the water-powers and the 
forests of the Northwest the imports of wood pulp and 


paper will be displaced with products made in our own 
country. 


MANUFACTURE OF ELECTRO-METALLURGICAL PRODUCTS 


While coal, coke and gas are principally used in the 
smelting and refining of iron and steel, students of the 
question believe that the use of cheap hydroelectric 
power in the making of iron will eventually bring about 
a commercial revolution in the leading nations. 

Over 200,000 homes are lighted by acetylene gas pro- 
duced from calcium carbide, in the manufacture of 
which at Niagara Falls great quantities of hydroelectric 
energy are used. Because of our restrictive water- 
power laws the American Carbide Company could not 
increase its production in this country, and it is now 
building a plant on the seacoast of Norway, where it 
has contracted for the delivery of 80,000 hp. developed 
from water-power. It expects to ship most of its prod- 
ucts to the United States. 

Electrochemical products were reported for the last 
census to be made in thirty-four establishments of 
Niagara Falls to a value of $18,450,000, but no more 
hydroelectric energy can be obtained at Niagara Falls, 
and as a result an 80,000-hp. steam plant, to be oper- 
ated by coal, is being built on the shores of the Niagara 
River to provide for further demand. Mr. Pierce said: 

“With the abolition of our present faulty laws and 
the enactment of practical legislation, great water- 
power development which has been held back for years 
would be undertaken on the Connecticut River, on the 
Tennessee and Coosa Rivers of the South, on the upper 
reaches of the Mississippi, and on the Columbia, Snake 
and Pend d’Oreille Rivers of the Northwest. 

“It seems almost unbelievable that an enlightened gov- 
ernment like ours should not only fail to encourage but 
blindly bar the way to the development of a great 
natural resource so important to the farming and man- 


ufacturing interests of the country and so necessary to 
national safety.” 
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Chief Engineer of the California Railroad Commission Offers Elaborate Report on 
the Value of Distributing System of the Southern California Edison Company 


now being held before the California Railroad 

Commission in Los Angeles on the valuation of 
the Los Angeles distributing system of the Southern 
California Edison Company. The city proposes to take 
over the distribution system of the Southern California 
Edison Company in preference to the distribution sys- 
tems of the Pacific Light & Power Corporation and of 
the Los Angeles Gas & Electric Corporation, both of 
which utilities also supply electricity in Los Angeles. It 
applied some time ago to the Railroad Commission of 
California, requesting that body to place a valuation on 
the property it seeks to purchase by condemnation pro- 
ceedings. Inasmuch as taking over the distribution sys- 
tem in the city of Los Angeles will deprive the South- 
ern California Edison Company of a large part of its 
business and call for a readjustment not only of distri- 
bution circuits outside of the city but of rates, etc., this 
severance brings up many knotty questions for adjudi- 
cation. Chief Engineer Saches of the California Rail- 
road Commission has been at work for some time on the 
valuation of the distributing system in question as of 
June 30, 1915, and his report was presented in evidence 
on Tuesday of this week. 

The report is very large, consisting of about 1250 
pages. It is divided into three parts, part one being the 
valuation report and dealing with the properties, scope 
and details of the valuation, and also with the organiza- 
tion, history, capitalization and operation of the prop- 
erty and with the elements affecting its value. Part 
two consists of the inventory and appraisal on the Cali- 
fornia commission’s standard inventory forms in three 
divisions, while part three is taken up with a number of 
charts, maps and other exhibits. It is stated in the 
report that the information as to quantities, unit cost 
and the condition of the property is shown in more com- 
plete detail than is usual in the commission’s reports 
and that this extra work was incurred upon the special 
request of the city of Los Angeles. The information is 
made available in a form which will render it useful to 
the city for construction and operating purposes if the 
acquisition of the Los Angeles distributing system by 
the city should become an accomplished fact. 

Extracts from the report follow: 


, GREAT deal of interest is centered in the hearings 


PURPOSE OF REPORT 


On Nov. 23, 1914, and Sept. 2, 1915, the city of Los 
Angeles filed with the commission applications asking 
that the commission ‘‘make its order fixing and deter- 
mining the amount of compensation to be paid the 
Southern California Edison Company, a corporation, 
under eminent domain proceedings, for the distribution 
system and property of said company sought and pro- 
posed to be condemned by applicant. . . .” 

The property which the city of Los Angeles proposes 
to condemn comprises only a part of the company’s 
entire plant, and the report is made in order to establish 
certain elements of value which must enter into the 
determination of the “just compensation” to be paid 
for this property. The elements of value on which a 


conclusion can be reached by the engineering depart- 
ment pertain to the physical property primarily, and are 
the original cost, the estimated reproduction cost, and 
the reproduction cost less depreciation of the property 
valued. 


DESCRIPTION OF PROPERTY 


The property covered by this report consists, briefly, 
of the electrical distribution system of the Southern 
California Edison Company in the city of Los Angeles, 
as the city limits existed on the date of valuation, and 
in fifteen districts of unincorporated territory contigu- 
ous to the city. 

A difference of opinion appears to exist between the 
applicant and the company as to the meaning of the 
application with reference to certain transmission prop- 
erty inside the city limits of Los Angeles and to certain 
franchise rights. The commission’s engineer has only 
tried to follow exactly the listing of property submitted 
by the city and to include nothing more nor anything 
less. 

The property covered in the valuation includes all 
such property of the Southern California Edison Com- 
pany and such items of expense as fall properly into the 
following accounts, as set forth in the “Uniform Classi- 
fication of Accounts for Electric Corporations” pre- 
scribed by the Railroad Commission of the State of 
California: 

(a) ACCOUNTS COVERING PHYSICAL ITEMS: 
Account C- 5—Land devoted to electric corporations 
C-14—Poles and fixtures. 


(¢-15—Overhead system. 

C-16—Underground conduits. 

C-17—Substation buildings and general structures 
C-18—Substation equipment. 

C-20—Line transformers and devices. 


C-21—Electric services. 
C-22—Meters. 

23—Municipal street-lighting system. 
C-25—Electric motors and heaters. 
C-26—Installations on consumers’ premises. 
C-27—General structures. 
C-29—Telephone lines. 


(b) ACCOUNTS COVERING 


Account 


NON-PHYSICAL ITEMS 
C- 1—Organization. 

C- 2—Franchise (electric). 

C- 3—Patent rights. 

C- 4—Other intangible capital. 
C-31—Undistributed construction expenditures. 
( 
( 


‘-32—Interest during construction. 


‘-33—Cost of plant purchased in lieu of plant con- 
structed. 
C-34—Fixed capital in other departments. 
Under (b) above are listed certain items of expense 
connected with the acquisition of the physical property 
listed under (a) above. 


BASIS OF VALUATION 


As in all valuations made by the engineering depart- 
ment, it is attempted to ascertain three elements of 
value, viz., (1) original cost, (2) reproduction cost, (3) 
reproduction cost less depreciation. 

The definitions adopted by the engineering depart- 
ment are as follows: 

“The term ‘original cost’ means the original book cost, 
and is defined as the actual expenditures chargeable to 
capital account, in accordance with this commission’s 
accounting classifications, in cash or its equivalent in 
terms of cash, by the public utility for its property, as 
of the date of valuation. 

“The term ‘reproduction cost’ means the estimated 
cost in cash of reproducing in the condition in which it 
was acquired (new or second-hand) the physical prop- 
erty of the public utility as of the date of valuation, to 
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which is added the value of operative lands, based on 
the market value of adjacent or similar lands, the actual 
or estimated cost of acquiring franchises, and the esti- 
mated cost of overhead expenditures for engineering, 
law, interest and other similar items. 

“The term ‘reproduction cost less depreciation’ is de- 
fined as the reproduction cost less the diminution in’ the 
value of the physical elements due to use, age, obsoles- 
cence, inadequacy or other causes, this diminution being 
called depreciation, and plus the increase in the value 
of the physical elements of the property due to age or 
other causes, this increase being called appreciation.” 


ORIGINAL COST 


It is not practicable to ascertain accurately the orig- 
inal cost, in accordance with the given definition, of the 
particular property embraced in the application. The 
reason for this will be evident. The city desires to ac- 
quire the distribution system within certain clearly 
described limits and leave to the company all other 
property. It is impossible to segregate from the com- 
pany’s books and records the true original cost of such 
a portion of the plant. It is practicable, however, to get 
at the cost to the company of the property under con- 
sideration approximately and with sufficient reliability 
to use the result as an element in determining the just 


compensation and as a check on the other elements of 
value. 


TABLE I 
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The items of intangibles are shown as follows: 
Other suspense $1,758.55 
Water rights: 

Santa Ana River and Mill Creek... 

Kern River 

Lytle Creek 
Franchises 


Salih Naa eal A TADAGA cig Gh AW Ne | tei i a oo an 15, 
118,707.01 

5,000.00 
14,387.55 


Edison license 
Organization 


EN 55, <4 eee Ria ale ek a ae ate es 


.$609,163.80 


The reconstructed balance sheet in that statement 
shows total assets of $31,170,415.47. Table I shows 
comparisons, according to three sets of figures. 

The differences between these figures are too large to 
be ignored, and I believe the facts can be established 
by a comparison with our total reproduction cost on the 
historical basis. 

It is my conclusion that for purposes of this report 
the “original cost” of this company’s entire system is 
approximately $25,000,000, and that the “original cost” 
of the property included in Application No. 1424 may be 
taken at between $4,000,000 and $4,500,000. 


REPRODUCTION COST 


Under “Reproduction Cost” two estimates have been 
made, using two different methods, the historical method 
and reproduction cost new. 

It is my understanding that the company’s valuation 


COMPARISON OF BALANCE SHEET AND COST STATEMENT FIGURES TO DETERMINE ORIGINAL COST OF SOUTHERN CALIFORNIA EDISON 


COMPANY'S PROPERTY 


1 
Company's 
Balance Sheet 
as of 
December 31, 1914 


Item 


1. Total assets $36,031,598 .86 


Entire system, including gas, fixed capital 31,271, 288.31 


3. Entire system, excluding gas, fixed capital 30, 231,815.24 


4. Entire system, excluding gas, intangible capital 6,206, 954.13 
5. Entire system, excluding gas, tangible capital 24,024,863. 11 
6. Property covered in Application 1424, tangible capital 4, 694 023.70 


7. All tangible electric property, except property covered in Application 


1424 (Item 5 minus 6) 19, 330,839.41 


*Company lower than auditor 


The annual report of the company to the commission 
is, however, not the only measure available for the de- 
termination of the original cost. The commission’s 
auditor has made a very thorough analysis of the entire 
financial history of this property from its inception to 
the present time, and a separate report from him is 
before the commission. 

The company realizes that the present balance-sheet 
figures do not correctly reflect the true investment in 
plant on the actual cost basis, and it has from its rec- 
ords compiled a statement of “Cost of Plant and General 
Balance Sheet as of June 30, 1915 (on Cost Basis).” 
This statement should be compared with the results of 
the auditor’s investigation referred to above and is 
summarized as follows: 


ORIGINAL COST OF PHYSICAL PROPERTY 
1915—SUMMARY. 


AS OF JUNE 30, 


Los Angeles City (Los Angeles and San Pedro dis- 

SRE? cid orga Ph ole a Cee aA a hn are oO N Salen abet e $4,429,383.07 
Se CI ay oot t ane ve aeia os Boece Aes ow ino kes 5,941,925.52 
EE MEIGS aS a's hh eers ww wha eek ees cssccce Bapeeepneeue 
EE iP a eter a a aT aie wi atnl ats Wit ace eae Acie ee alee ene ee A 1,149,949.25 
PORE) «52 Grek nc niecace Maa bw ware el ard 669,517.22 

Rn PN IE i o.oo. nko he Rehan we cenwweleens $24,960,064.24 





4 3 4 


< oO 
Au itor’s Company's Difference Difference 


Statement Cost Statement Between Between 
as of as of Columns 1 Columns 2 
December 31, 1914 June 30, 1915 and 2 and 3 
. 

$35,728 302.93 $31,170,415.47 $303 , 295 .93 $4 557,887. 46* 
23 , 602, 643.19 25 569,228 .04 7, 668 , 645.12 1,966,584 85 
22 618,306.81 24 419,278.79 7, 613,508.43 1,800,971.98 
1, 157,911.00 609 , 163.80 5,049 041.13 548 , 747. 20° 
21,460 ,395.81 | 23 810,114.99 2 564,467.30 2,349,719.18 
3, 787 307 .94 4,429 383.07 906,715.76 642,075.13 
17,673 087.87 | 9, 380,731.92 1,657,751.54 1,707 , 644.05 


will show reproduction cost on the historical basis, and 
in order to have a basis for proper comparison we have 
tried to ascertain an analogous figure. 

Our reproduction cost, new, figure may be considered 
a measure of what it would reasonably cost the city of 
Los Angeles to duplicate the plant it seeks to condemn. 

Our estimates on both bases are as follows: 
Reproduction 

Cost— 

Historical 


Account 
Nos. 


C-1, 31, 32 


Reproduction 


Items of Property Cost—New 
Overhead 
ing 


neering, 


includ- 
engi- 
expenses, 


expense, 
organization, 
law 
injuries and dam- 
ages, interest during con- 


taxes, 


struction, etc. ........ $533,472.25 $531,447.29 
(¢*-2 WHEDON kok a es hc 2,453.50 2,453.50 
C-5 RAs optus cena haat eS $2,688.91 182,690.00 


C-14to30 All other physical property 4,292,214.71 "4,089,718.63 


All Total $4,870,829.37  $4,806,309.42 


It is not remarkable that the two estimates compare 
so closely in this valuation. When it is remembered that 
a large portion of this property is comparatively new, 
and that cost prices in most instances agree with aver- 
age present market prices, the explanation is not diffi- 
cult. The principal difference exists in land values, 





194 


where on the historical basis the cost is $42,688.91, while 
the present value of the same lands, as taken under 
reproduction cost new, amounts to $182,690. 


REPRODUCTION CosT LESS DEPRECIATION 


Since the reproduction cost, using the historical 
method, is an estimate of the cost of reproducing the 
actual property of the company and not of any substi- 
tute property, the reproduction cost less depreciation is 
based upon that estimate of reproduction cost rather 
than on the reproduction cost new, and is found to be, 
for the entire physical property covered in applications, 
$3,830,094.51. 

DEPRECIATION 


The question of depreciation has an important bear- 
ing on the determination of the “just compensation” 
and deserves particular attention in this proceeding. 

Consider first physical depreciation. There are three 
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wearing value. This wearing value is then divided by 
the estimated or probable life of the property, on a 
straight-line basis, and the quotient is called the annual 
depreciation. The actual age of the item of property is 
then multiplied by this annual depreciation to find the 
total depreciation. This total depreciation subtracted 
from the cost or “reproduction cost” gives what is called 
reproduction cost less depreciation, and the relationship 
which this quantity bears to the reproduction cost is 
called the condition percentage. If through mainte- 
nance the life of a property item is lengthened or its 
normal condition improved, this fact is also reflected 
and taken care of in the appraisal by the condition per 
cent determined from inspection. 

It seems to me logical to maintain that legal expendi- 
tures, general organization expenditures and certain 
other overhead construction costs hold their value in- 
tact, provided value was received, as long as a live prop- 


TABLE II—VALUATION SOUTHERN CALIFORNIA EDISON COMPANY 








ENGINEERING DEPARTMENT VALUATION 


Items 


Organization (includes part of Account C-31) 
Franchises (electric) 

Land devoted to electric operations 

Poles and fixtures. ..... 

Overhead system... . 


AAD 
202 292 

i “7 
or ote 


Underground conduits. . 

Substation buildings and general structures 
Substation equipment 

Miscellaneous equipment 

Line transformers and devices 


Electric services 

Meters 

Municipal street-lighting system 
Commercial lamps and lamp equipment 
Electric motors and heaters 


Installations on consumers’ premises 
General structures 

General equipment. . . 

Telephone lines 


Undistributed construction accounts 
A. Engineering and superintendence 
B. Law expenses during construction 
C. Injuries and damages 
D. Taxes during construction 
E. Miscellaneous construction expenditures 
C-32 


Interest during construction 43,83 


Grand total 

Accounts C-1, C-31 and C-32 

Accounts C-2 and C-5 inclusive 
Accounts C-14 to C-29 inclusive 
Contingencies included in above 
Contingency percentages of C-14 to C-29 


$4, 607, 


$509, 
182, 
3,915, 


150, 


*Company in excess of engineering department. tIneluded in Account C-1 


viewpoints from which it can be examined and applied. 
The first of these viewpoints is called the market view- 
point; the second can be termed the investment view- 
point, and the third, the present ownership and present 
condition point of view. 

The first of these viewpoints is seldom considered in 
a public utility appraisal, while the second and third 
are often confused and mixed in one valuation. In our 
use of present value or reproduction cost less depre- 
ciation we consider at this time only the third viewpoint, 
and we would define depreciation in a property as the 
loss in value due to use, age, weather, and to the wear 
to which it is subjected. 

Having thus to some extent defined what deprecia- 
tion means, as used in this report, it is necessary to 
examine what method we have used to arrive at a depre- 
ciated value. The procedure has been this: From the 
cost of the property new there is deducted the scrap 
value at the point of usage. The result is called the 


REPRODUCTION COST 


$4,675, 699.26 
$511,981 


4, 


Difference 
Between 
Columns 

2 and 4 


Difference 
Between 
Columns 

1 and 4 


Company’s 
Valuation 
Historical 

Reproduction 
Cost 


Historical | Less Depreciation 
: 3 4 


$288 , 804.48 

2,453.56 
179,590.00 
253,745.68 
438,651.15 


$288 , 804. 48 ee 
$2,453 
24, 658 
3,751.2 
40, 407.: 


145,329 
5,810 
1,947 

11,596 
54,027. 


22,373. 6 
219,282.86 
453 
158 , 840.6 
1,219. 


204, 248 

375, 161.§ 
549,500. 
475,678.68 
210,713.24 
459,984.97 


794,301. 
253 043.7 
624,036.25 
: ane 11,596 
260,221.18 388, 633 15,177. 
265 , 693.83 
440,424.02 
48,737.31 


375, 802. 7: 
709, 817.3 
66,501 
158,840 


5,398. 
28,085. 
1,322. 
158,840 
1,219. 





"9,174.12 


96,938 
955 
57,296 


94,335. 
955 
57,296 


212. 





147,820.05 


¢ 
29,478.56 
t 
; 


2,3 
’ 


78.38 45,878.38 3,155. 82* 


$437,798 .42* 


$3, 155.82* 
159, 812.19* 
281, 142.15* 

27,324.22 

0.92 


$5, 113,497.68 
$508 , 825 
204 , 248 
4,400,423 .33 
128, 167.66 
3.00 


$506, 199 


$3 , 652 364,35 


$511,981.47 
182,043.50 
119,281 2,958 , 339.38 
155,491 112,087.34 
3.92 3.94 


$1,116 
22,205 
485,110.6 


44, 436.6 70 





erty remains a going concern. If the property as a 
whole and as a business passes out of existence, such 
overhead capital charges lose their value, as does the 
rest of the property in such a case, at once; but there 
can be no gradual depreciation, because there is no 
expected life. 


SO-CALLED INTANGIBLE VALUES AND OTHER 
CONSIDERATIONS 


In addition to the value of the physical property, the 
company makes claims for certain non-physical values 
and for certain other items of compensation, viz.: 

1. Going concern value and franchise value. 

2. Severance damage. 

3. Discount on securities. 

4. Cost of reconstruction of transmission lines and 
damage to Los Angeles Station No. 3. 

5. Cost of financial readjustments after compensa- 
tion is paid. 
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Items 3 and 5 are not considered in this report. Item 
4 rests upon the company’s interpretation of the mean- 
ing of the application in so far as the taking by the city 
of franchises and franchise rights is concerned. We. 
do not believe that under the language of the applica- 
tion transmission lines need be taken out of the city 
and reconstructed or that Los Angeles Station No. 3 
will be damaged. No estimates of such damages, there- 
fore, are made in this report. 

This leaves items 1 and 2. Franchise value, as con- 
sidered by the company, includes in this one term what 
in other valuations has often been classified separately 
under other names, such as going concern, commercial 
value, development value, organization value, value as 
a business, assured market value, etc., and the sum of 
$4,550,639.38 is claimed as that value. As a matter of 
fact, franchise value as here used is nothing but a cap- 
italization of profits. Whether or not such a capitaliza- 
tion, in addition to the capitalization of the physical 
property, is proper for certain purposes is solely a ques- 
tion of public policy and of law, and the equities are 
not discussed in this report. The method used by the 
company to arrive at a money value has, however, been 
analyzed, and reference is made to that analysis. The 
item of severance damage is claimed by the company as 
an element of loss for which the city is to recompense 
the company. Two methods of determining that loss 
have been advanced in two depositions filed with the 
commission by the company. The methods are called 
respectively the Edgar and the Insull method. By the 
Edgar method severance damage is calculated as 
amounting to $10,974,522.23, while the Insull method 
results in a total of $13,140,685. 

Underlying the company’s claim for franchise value, 
going-concern value and severance damage is the theory 
that the company’s security holders, both bond holders 
and stock holders, must not be injured by this proceed- 
ing. The theory is that the stock holder or bond holder 
should find himself after severance in precisely the same 
condition as regards securities and present and pros- 
pective profits as he finds himself in before severance. 
In order to bring this condition about after severance, 
the company must be reimbursed for all losses, and a 
sufficiently large amount of money must be paid by the 
city and set aside to yield annual returns large enough 
to make good all future estimated profits that the com- 
pany will not be able to earn by reason of this severance. 

Our conclusion as to both franchise value and sever- 
ance damage is that such items, assuming they exist and 
should be considered in the determination of the just 
compensation to be paid for this property, cannot be 
determined with mathematical exactness, and that all 
attempts so to determine them must of necessity rest 
largely on assumptions and theories, all of which are 
susceptible of attack and serious criticism. 


COMPARISONS 


A table comparing the valuation of the physical prop- 
erty, including cost of franchises, overhead expenses and 
interest during construction, as made by the company’s 
valuation engineer, Arthur R. Kelley, and by this de- 
partment, and covering the property included in the 
city’s original application, is given herewith. 

The property listed in the application of Sept. 2, 1915, 
is not included in this table, for the reason that the 
company’s report dealing with that property has not yet 
been filed. It will be noted that this department has 
made three separate estimates—first, reproduction cost 
new; second, reproduction cost historical, and, third, 
reproduction cost less depreciation. The company’s 
valuation shows historical reproduction cost only. The 
company’s historical reproduction cost is compared with 
our reproduction cost new and with our historical repro- 
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duction, and the differences are noted in columns five 
and six of that table. The result, considering grand 
totals only, is as follows: 


Cmmission’s 
Engineering 
Company Department Difference 
1. Reproduction cost, 
historical ....sics< $5,113,497.68  $4,675,699.26 $437,798.42 
2. Reproduction cost, 
irae scale aw tac er re 4,607,297.94 *506,199.74 
3. Reproduction cost, 
less depreciation. . eee 3,652,364.35 
1. Difference between 
engineering depart- 
ment’s reproduction 
cost new and re- 
production cost 
ey | a eat de atid Paws 68,401.32 
Difference between 
engineering depart- 
ment’s reproduction 
cost historical and 
reproduction cost 
less depreciation.. kata eaans a in stied 1,02; 
6. Difference between 
engineering depart- 
ment’s reproduction 
cost new and re- 


4.91 


oo 


production cost less 
depreciation ..... memes agers inate unas 954,933.59 


*Compared with company’s reproduction cost historical. 


CONCLUSIONS 


It is not possible for the engineering department to 
arrive at definite conclusions considering the entire 
problem. The company has not yet furnished the com- 
mission with the physical inventory and appraisal of the 
property covered in the supplemental. application filed 
by the city Sept. 2, 1915, and neither has the company 
filed an estimate of the reproduction cost less deprecia- 
tion. The claims for non-physical values and other ele- 
ments of “just compensation” have also not as yet been 
fully presented by the company. 

In order to give a general survey of the company’s 
contentions a tentative schedule of items which will be 
held by the company as constituting “just compensa- 
tion” is appended (all figures are approximate) : 


1. Value of all physical property included in Appli- 
cation No. 1424, including supplement. (His- 
torical reproduction cost without depreciation is 
used, since no estimate of depreciated reproduction 
cost has been filed by the company; on the basis of 
our estimate of the property covered in the supple- 
mental application, $200,000 has been added to the 
COMMAS Bases Gh Gee ois kos chidivewedadausaaer $5,300,000 








ee eee Pee Oe Fer ere me 4,560,000 
3. Severance damage (by Edgar method, $10,975,000; 
by Insull method, $13,140,000), average.......... 12,000,000 
6: TO Gk “Ge 6.8.8 A DRKES WSEAS BW ee We, eae 
5. Cost of reconstruction of transmission lines and 
damage to Los Angeles Station No. 3............. We aia te 
6. Cost of financial readjustment after compensation is 
MEE. - 4k wae csld Ree ee helene wwe eae ee oe Kee ee Pint wie ei 
Wotel fob Rae iO Oe Bir sik oan ks Stwhieee wddx $21,860,000 


*No estimate available. 





As against this schedule, this department has the fol- 
lowing definite items of value, as far as the physical 
property is concerned: 


1. Reproduction cost new, all physical property, in- 
cluding cost of franchises, overhead expenses, 


interest and contingencies..............cceceees $4,806,309.42 
2. Reproduction cost historical, including the same 

items as in “reproduction cost new’ ............ 4,870,829.37 
3. Reproduction cost less depreciation (based on his- 

COPIGHE “FORPCUIEION “COMED 66o.6k coated ctetcundws 3,830,094.51 


The “just compensation” for the physical property 
the chief engineer of the commission considers to be the 
last item, namely, the reproduction cost less deprecia- 
tion, amounting to $3,830,094.51. 
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Enlarging Important Steam Station Under Load 


Changes in System of West Penn Traction Company Due to Growing Load—Improvements in 
Main Station, Which Will Be Standby to Future 40,000-Kw. Water-Power Plant 


HE network of distribution lines making up the 

{ system of the West Penn Traction Company 

covers the southwestern portion of Pennsylvania 
and sections of West Virginia and Ohio. A diversified 
load is carried, including railway, lighting and mining 
service, in a territory having a population approximat- 
ing 1,000,000 people. The accompanying map shows the 
extent of the system and the location of the important 
generating stations. The main steam station, rated at 
50,000 kw., is at Connellsville, Pa., 55 miles southeast of 
Pittsburgh. The second largest, at Wheeling, W. Va., 
has a rating of approximately 7000 kw., and eight 
others, with a total combined rating of 9349 kw., are 
at various points, some of which are shown on the map. 
A 40,000-kw. hydroelectric station is under construc- 
tion on the Cheat River near Morgantown, W. Va. 
When this station is completed, it is the intention of the 
company to shut down the small plants and carry the 
entire load of the system on three stations, the water 
plant mentioned and the steam stations at Connellsville 
and Wheeling. 

The district which the West Penn system covers stands 
pre-eminent as the iron and steel center of the world. 
Trade authorities credit over 75 per cent of the iron and 
steel exports to this section. The district is also under- 
laid with rich veins of bituminous coal, including the 
famous Pittsburgh gas and steam and Connellsville cok- 
ing coals, which are primarily responsible for the in- 
dustrial supremacy of the.section. Abundant beds of 
fine clay, glass sand, sandstone and limestone are found 
and afford raw material for a varied list of manufac- 
turing enterprises. The section is also adjacent to and 
partially within the great oil and natural-gas belt of 
the Appalachian Mountain range. 

An interesting feature in connection with the topo- 
graphical layout of the territory is the semi-mountain- 
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ous surroundings which confine the settlement largely 
along the valleys of the Ohio, Allegheny, Monongahela 
and Youghiogheny Rivers. This tends to produce an 
unusually dense interurban traffic and also to permit an 
economical supply of energy by continuous and intercon- 
nected transmission lines. 

Coal mining forms a considerable portion of the in- 
dustry of the territory, and electric operation of coal 
mines is prevalent throughout. The Pittsburgh Coal 
Company—the largest individual bituminous-coal pro- 
ducer in the world—has equipped all its mines for elec- 
trical operation. Energy for these installations is fur- 
nished from the West Penn lines. Iron and steel, coke, 
sand, glass and numberless other industries are also 
served by the company. The possibilities for future 
growth are indicated by the census data, which give a 
total of 2,000,000 hp. generated by steam within a radius 
of 70 miles of Pittsburgh. 

The original plans laid to care properly for additional 
load included the construction of a water-power plant 
large enough to supply the major portion of the yearly 
increasing demand. The program for the water-power 
project was suddenly changed, however, and adequate 
extensions to the steam-power stations were undertaken. 
Improvements and enlargements to the generating sta- 
tions at Connellsville and at Wheeling have been made 
of such a nature that these will be economical standby 
stations when the water-power development has been 
completed. 


FEATURES OF STEAM EQUIPMENT CHANGES IN 
CONNELLSVILLE STATION 


The changes in the Connellsville station have been 
made in seven distinct stages extending over a period of 
twelve years. These stages are shown in the accom- 
panying table of equipment by the gradation in the sizes 





FIG. 1—CONNELLSVILLE (PA.) STEAM STATION, SHOWING OUTGOING LINE STRUCTURES, COAL SIDINGS AND TURBINE ROOM 


Six turbo-generators with a combined rating of 50,000 kva. are 


each. 


installed, which are operated from thirty-two boilers of 372 hp. 


The boilers are equipped with mechanical stokers and forced-draft fans capable of driving equipment at 300 per cent rating. The 


boilers were originally hand-fired, the stoker and draft equipment, as well as additional turbine units, being installed without inter- 


rupting station operation. 
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of generating units. The 1500-kw. turbo-generator was 
installed in 1904, the single flow 4875-kw. units in 1907 
and 1908, the 9990-kva. single-double flow units in 1910 
and 1912, and the 19,000-kva. double-flow unit in 1914. 

The boilers were originally hand-fired and operated 
continuously under full load. The labor charges were 
naturally quite high, since it required twenty men on 
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each of three shifts to supply the coal. In order to carry 
the high ratings, it was necessary to use a high grade of 
coal, and notwithstanding this the firemen were scarcely 
able to meet the demands on the boiler equipment. It 
was therefore decided to install suitable stokers and use 
slack and lower-priced coal. This equipment has re- 
duced the boiler-room labor by about 75 per cent. After 
thorough investigation and trials, class E American 
stokers were adopted, which at present use run-of-mine 
and slack coal. This grade of coal averages from 12,000 
B.t.u. to 13,000 B.t.u. per pound and costs about $1 per 
ton delivered at the power house. The maintenance 
of the boilers has been considerably reduced since the 
installation of the stokers, and a marked reduction in 
the amount of smoke has been possible although the 
coal is high in volatile matter and of the long-flaming 
variety. Baffles of T-tile are laid on the lower row of 
tubes, exposing their under portion and resulting in a 
lower furnace temperature and reduced trouble from 
clinkers. 

The forced-draft apparatus constitutes an interesting 
part of the recently installed equipment and consists of 
sixteen No. 5 Buffalo conoidal double-inlet high-speed 
fans driven by Westinghouse steam turbines. Each 
unit consists of one turbine and two fans and serves 
four boilers. The fans are capable of forcing the boilers 
to 300 per cent rating. The arrangement of this equip- 
ment is shown in Fig. 5. The boilers are equipped with 
“S-C” boiler-feed regulators, which have saved the 
wages of one boiler-room attendant and will more than 
pay for the equipment during the first year. In addi- 
tion, the water is fed more uniformly, with a reduction 
of trouble due to fluctuation of the water level, even 
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though before the installation of the regulators the time 
of one man was given to the supply of feed water. 

The ashes were handled in the old plant by means of 
a sluice running under the ash pits. An industrial rail- 
way is now installed along the front of the boilers and 
the ashes are discharged from the pits through two 
counterbalanced doors 2 ft. wide by 3 ft. high. The 
ashes are transported by means of a home-made electric 
locomotive in side-dump cars. To obtain sufficient head 
room in the basement for the draft fans and the railway, 
the basement floor was lowered an average of 8 ft., 
which called for the underpinning of the boilers and 
about two-thirds of the boiler-room columns. This work 
was carried on while the boilers were in operation and 
without interrupting the operation of the station in any 
way. The fan foundations were combined with the 
column footings and the fans set in the middle of the 
alley between the boiler foundations. 

Three Worthington centrifugal boiler-feed pumps 
driven by Kerr turbines are piped so as to take water 
either from the heaters or from clear wells. Another 
boiler-feed pump is piped so that it can take condensate 
direct from the condenser before it passes through the 
heaters. Two other reciprocating pumps draw water 
direct from a discharge tunnel and are for emergency 
use only. In addition to these sources, a connection is 
made from a local water company so that water under 
250 lb. pressure can be turned directly into the boiler- 
feed mains. To guard against the failure of all of these 
sources, an emergency tank is provided in the upper part 
of the boiler room large enough to operate the plant at 
its full rating for about twenty minutes. 

The exhaust-steam piping is laid out with free ex- 
haust valves at the ends of all pipe lines furthest from 
the heaters. This permits sectionalizing any of the ex- 
haust lines for repairs and the operation of equipment 
at the end of the line by allowing the steam to escape 
to the atmosphere. A meter box is placed so that it 
measures all of the water fed to the boilers. Each boiler 
is also equipped with a Republic steam-flow meter with 
a totalizer placed in the office of the boiler foreman. A 








FIG. 3—WIRING DIAGRAM OF CONNELLSVILLE 
ING STEP-UP TRANSFORMERS _ IN 
HIGH-TENSION SWITCHING 


STATION, SHOW- 
MACHINE CIRCUITS AND 
ARRANGEMENTS 


comparison of the Hoppes V-notch meter and the total- 
izer readings shows the amount of loss due to blowing 
down or escape of steam from the pop valves. A sepa- 
rate Hoppes V-notch meter measures the make-up water 
and is arranged in such a way that by turning the make- 
up in at another point this meter can be used to test any 
of the turbo-generators. These three meters give a com- 
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plete record of the water used in the plant and provide 
a means for checking up plant operation to maintain 
best efficiency. 

Before the changes were begun, all the condensers and 
air pumps were paralleled in a general system so that 
the vacuum in the poorest condenser governed the vac- 
uum for the station. Three A. E. G. turbo air pumps 
are used and each of the large machines has its individ- 
ual air pump. Trouble therefore may be isolated and 
confined to one unit. The water piping for the turbo 
air pumps is arranged so that the water can be taken 
either from the river after passing through coarse and 
fine screens or from wells placed under the pumps. 


REASONS FOR CHANGES IN ELECTRIC EQUIPMENT 


The conditions arising from the operation of a double- 
frequency system, namely twenty-five and sixty cycles, 
and the increasing demands on the generating equip- 
ment made certain changes in electrical equipment nec- 
essary as outlined in what follows. In the old station 
layout twenty-five-cycle engine-generator sets were used 
to supply current to the railway system through rotary 
converters and were not efficiently loaded owing to the 
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varying conditions inherent in railway work. This re- 
sulted in low operating factor for long periods of service. 
The twenty-five-cycle high-tension lines were likewise 
inefficiently loaded and, being single-circuit to all points, 
their maintenance involved high cost. In addition there 
was the constant menace of a service failure through 
having only one source of supply. 

The sixty-cycle transformers for stepping up to the 
transmission voltage were Scott-connected, and there 
was an unbalancing of voltage and current with de- 
creased transformer output caused by the inability to 
load the transformers equally. Furthermore, the loss 
of one transformer meant the loss from service of the 
transformer with which it was banked. The generator 
voltage due to line extensions and losses had been raised 
on peak loads to 2600 volts per terminal on the 2300- 
volt, two-phase generators, with the consequent exces- 
sive iron losses. The two phases were unbalanced to the 
extent of over 15 per cent on account of the Scott con- 
nection. 

On account of these two factors—generator voltage 
and unbalanced load—a considerably reduced capacity, 
or, rather, an additional rating, was possible by use of 
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FIG. 4—SECTION THROUGH CONNELLSVILLE STATION, SHOWING ARRANGEMENTS OF TURBINES, CIRCULATING PUMPS, BOILERS, 
DRAFT FANS AND SWITCHING EQUIPMENT 
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sixty-cycle generators of the same size. All the ma- 
chines were connected to the low-tension buses, with a 
consequent low reactance between generators and the 
possibility of switch failure due to the rupturing of ex- 
cessive current. In fact, station capacities were in- 
creasing to such an extent that high-tension switches 
were showing distress when breaking the heavy currents 
on severe short-circuit. 

By reconstructing the rotary converters for sixty- 
cycle operation through rebuilding the armatures on the 
old shafts and operating at higher speeds it was possible 
to increase their rating and change the drooping direct- 
current voltage characteristic to that of a rising one. 
This change permitted the elimination of a booster set 
on the twenty-five-cycle engine sets and direct-current 
feeders, thereby increasing both the efficiency and the 
operating factor. The change from twenty-five to sixty 
cycles resulted in increasing the line rating and enabled 
the load to be balanced on two lines instead of one. It 


also increased the line efficiency by lowering the line 
losses and decreasing power failures owing to the use of 
two sources of power supply, which, of course, permitted 
greater flexibility in maintenance. 


The elimination of 
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the twenty-five-cycle generating sets afforded floor space 
for the installation of additional turbo-generator units 
without an addition to the building. 

By the change to three-phase and the use of closed 
delta connections on the step-up transformers a balanced 
voltage is obtained, with the consequent balancing of 
current on each of the three phases. The unbalancing 
of current on the low side of these transformers was 
over 15 per cent, with the resultant loss of rating. The 
closed-delta connection permits operation of open-delta 
connection if there is a failure of one of the transform- 
ers, thereby cutting out of service only the transformer 
that has failed. 

All two-phase, 2300-volt generators were reconnected 
three-phase star, and the normal terminal voltage of 
these machines was increased from 2300 volts to 2660 
volts, with a consequent decrease in armature iron and 
field loss and exciter load. This, in connection with the 
delta-connected transformers equalizing the current on 
all phases, increased the station rating and efficiency by 
allowing greater loads to be carried with the same tem- 
perature rise. 

The increased station rating and resulting increased 
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TABLE OF EQUIPMENT 


TURBINE ROOM 

One turbo-generator, Westinghouse horizontal double-flow design, 
rated at 19,000 kva. (maximum), 2700 volts, sixty-cycle, three- 
phase, operating at 1800 r.p.m. with steam pressure 170 Ib. 

Two turbo-generators, Westinghouse horizontal single-double-flow 
design, rated at 9990 kva. (maximum), operating 
same as above unit. 

Two turbo-generators, Westinghouse single-flow design, rated at 
4875 kw., 2700 volts, three-phase, sixty-cycle, operating at 1200 
r.p.m. with steam pressure 170 Ib. 

One turbo-generator, Westinghouse single-double-flow design, rated 
at 1500 kw., 2700 volts, two-phase, sixty-cycle, operating at 1200 
r.p.m., with steam pressure 170 Ib. 

Two turbo-generators as exciters, Westinghouse single-flow, rated 
at 100 kw., 125 volts, operating at 2400 r.p.m. 

One motor-generator exciter, rated at 200 kw., 2700 volts, three- 
phase, sixty-cycle, alternating current, to 125 volts direct current. 

One motor-generator exciter, rated at 125 kw., with voltage and 
operating conditions same as for 200-kw. unit. 

One Gould storage battery of seventy cells for emergency excita- 
tion, rated at 800 amp.-hr., 140 volts. 


conditions 


BOILER ROOM 

Twelve Oil City water-tube boilers, rated at 372 hp., each operat- 
ing at 200 lb. pressure. 

Twenty Bonus Freeman water-tube boilers, same rating and same 
operating pressure. 

Thirty-two American Class E Combustion Engineering Company’s 
stokers operated by individual drives with sixteen No. 5 Buffalo 
Forge Company’s conoidal double-inlet high-speed turbine-driven 
fans operating at 1200 to 200 r.p.m., furnishing forced draft. 

One Wheeler 30,000-sq. ft. 19,000-kv. tur- 
bine unit. 

Two Rosedale Foundry & Machine Company’s surface condensers, 
13,600 sq. ft. each, for 9990-kva. units. 

Two Wheeler surface condensers, 9000 sq. ft. each, for 
units. 

One Alberger Pump & Condenser Company’s surface condenser of 
4000 sq. ft., for 1500-kw. unit. 

One Buffalo Steam Pump Company's 36-in. centrifugal pump, 
driven by Harrisburg engine and rated at 30,000 gal. per minute, 
for cooling water of 19,000-kva. unit. 

Two Buffalo Steam Pump Company’s 24-in. centrifugal pumps, 
rated at 18,000 gal. per minute, at 280 r.p.m., driven by Westing- 
house engine, for cooling water of 9990-kva. unit. 

Two Wheeling Condenser & Engineering Company’s 18-in. 
trifugal pumps, rated at 9000 gal. per minute, one driven by 
Westinghouse engine at 280 r.p.m. and one driven by Terry tur- 
bine at 580 r.p.m., for cooling water of 4875-kw. unit. 

One De Laval 12-in. centrifugal pump, rated at 3000 gal. per 
minute, at 1200 r.p.m., motor-driven, for cooling water of 1500- 
kw. unit. 

Two Wheeler A. E. G. vacuum pumps of the hydraulic entrain- 
ment type, operating at 2600 r.p.m.; also one Alberger Pump & 
Condenser Company’s vacuum pump of same type. The three 
above vacuum pumps are operated by Kerr steam turbines. 

One Alberger two-stage reciprocating vacuum pump, steam-driven. 

Three Buffalo Steam Pump Company’s vertical 
pumps for hot wells, operating at 1720 r.p.m. 

One Buffalo Steam Pump Company’s 5-in. vertical centrifugal pump 
for hot-well, operating at 2000 r.p.m. Two hot-well pumps are 
motor-driven and two driven by Terry turbines. 
and turbine are rated at 20 hp. 

Three Worthington 6-in. three-stage centrifugal pumps, rated at 
1000 gal. per minute, are operated by Kerr turbines for boiler 
feed. 

Two Worthington-Duplex station service pumps, 6 in. by 8 in. by 
6 in., operated on 170 lb. steam and 1 Ib. back pressure. 

One 10-in. vertical centrifugal pump is used for make-up water, 
motor-driven. 


surface condenser for 


4825-kw. 


cen- 


centrifugal 5-in. 


Both motors 


MISCELLANEOUS 

One MecMyler Interstate Company’s two-roll coal crusher, rated 
at 50 tons per hour, is driven by 40-hp. motor. A Webster ele- 
vator and conveyor, driven by 10-hp. and 30-hp. Westinghouse 
motors, are used in connection with the coal crusher; also a 50- 
ton electric locomotive for shifting coal cars. 

Eight 1-yd. side dump Youngstown Car Company’s ash cars are 
used to move ashes. 

Three tapered natural-draft brick chimneys, 12 ft. in 
serve thirty-two boilers. 

Two Hoppes Manufacturing Company’s open-type feed-water 
heaters, rated at 500,000 lb. per hour, and one Hoppes V-notch 
meter for measuring feed water. 

One Toledo Bridge & Crane Company’s 50-ton crane for turbine 
room. 

One Northern Engineering Company’s 10-ton crane for auxiliary 
bay and machine shop. 

One i-ton Barrett Manufacturing Company’s ammonia-compres- 
sor-type ice machine is used for furnishing drinking water. 


diameter, 
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short-circuit current with machines tied rigidly to the 
low-tension busbars, having only the machine reactance 
to limit the flow of current on short-circuit or faulty 
synchronizing, necessitated additional reactance in each 
machine circuit. This was obtained with the least ex- 
pense and greatest economy of space by means of the 
following arrangement, which, at the same time, elimi- 
nated losses that would otherwise have been incurred 
in additional external reactances: 

The step-up transformers, as shown in Fig. 3, are in 
the machine circuit, the synchronizing being done at the 
high-tension busbars. This arrangement added the 81% 
per cent transformer reactance to the generator circuit. 
No. 5 and No. 6 machines, having small capacities and 
high reactance, are synchronized on a small section of 
the low-tension busbar, which is separated from the 
main bus by an oil switch. This section is directly con- 
nected in turn, through a bank of step-up transformers 
and an oil switch, to the high-tension busbar. The wir- 
ing arrangement allows for the working of machines or 
transformer banks separately through the low-tension 
bus connections, the oil switches being of sufficient ca- 
pacity to transfer the load. 

There has also been installed an 800-amp.-hr. storage 
battery on the exciter system, so connected with a relay 
switch that it is automatically closed on the field cir- 
cuit when the exciter voltage drops 


IN CHARGE OF THE WORK 


The work of reconstruction at the Connellsville sta- 
tion, which has amounted to a complete rehabilitation 
without service interruptions, was carried on under the 
supervision of W. E. Moore, formerly general manager 
and now consulting engineer of the company, assisted 
by J. S. Jenks. G. G. Bell is mechanical engineer, A. N. 
Cartwright superintendent of power, L. E. Hankison 
superintendent of power house and in charge of changes 


to equipment, and C. W. Kenney superintendent of 
construction. 





FIG. 5—ONE END OF THE BOILER-ROOM BASEMENT, SHOWING 


FORCED-DRAFT EQUIPMENT, AIR DUCTS, ASH PITS AND TRACKS 
FOR ASH CARS 


The fans deliver air to two main ducts 
length of the boiler room In the flue 
the duct is a counterbalanced check 
closes when the fan stops and opens 
sure is sufficient as the fan starts. 
to the duct by a nozzle with a 
at its entrance. The air ducts 
valves. The turbines driving 
capable of operating at a 


running the 
connecting each 
valve which 


entire 
fan to 
automatically 
when the discharge pres- 
Each stoker is connected 
hand-controlled butterfly valve 
are sectionalized by butterfly 
the fans have two nozzles, one 
speed sufficient to supply air for 
200 per cent rating of the boilers and the other for 250 per 
cent rating, while both together supply air for 300 per cent 
rating. The boiler pressure is automatically regulated to a 
variation of 3 Ib. by a reacting relay-type pressure regulator, 
which is placed at the central point of the steam supply to 
the blower turbine and thus controls the speed of the fan. 
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IS A SUPPLY OF RUNNING WATER. THESE EXHIBITS 


SHOWED HOW ELECTRICITY CAN SUPPLY IT, AND DEMONSTRATED LABOR-SAVING DEVICES FOR FARM KITCHEN AND DAIRY 


Eight Western Power Companies 
Conduct Joint Exhibit 


How Applications of Electricity on the Farm Were Shown to 
More than 6000 Farmers a Day During the 
State Fair at Salem, Ore. 


HEN a number of electric-service companies 
W operating in the Pacific Coast States decided to 

put in a strong bid for rural business they went 
after it co-operatively. Eight companies temporarily 
merged their endeavors and determined to erect an 
“electricity on the farm” exhibit at the Oregon State 
Fair which could not fail to attract attention. The com- 
panies which contributed to the expense of conducting 
this exhibit were the Portland Railway, Light & Power 
Company, the Northwestern Electric Company and the 
Pacific Power & Light Company of Portland, the East- 
ern Oregon Power Company of Baker City, the Oregon 
Power Company of Eugene, the California-Oregon 
Power Company of Medford, the Yamhill Electric Com- 
pany of Newberg, and the Coast Power Company of 
Tillamook. 

A. C. MeMicken, sales manager of the Portland (Ore.) 
Railway & Light Company, was made chairman of the 
committee of central-station men who planned and 
erected the exhibit and conducted it during the fair. 
Throughout the fair each of the power companies con- 
cerned had a representative on the ground who was able 
to talk on local conditions to any farmer from any sec- 
tion of the State represented by one of the power 
companies. In this way the companies were not only 
able to answer the questions of the interested farmers 
but also to secure names and addresses of “prospects” 
to be followed up in the future. 

Reporting in detail on the methods used in erecting 
the exhibit and on the interest of the fair’s visitors, 
J. A. Brownson of the Portland Railway, Light & Power 
Company’s Salem office said: 

“We secured a tent measuring 35 ft. by 105 ft. This 
we set up, using four 35-ft. poles for supports. About 
20 ft. of the back portion of the tent was then parti- 
tioned off as a farm residence, and in this part a floor 
was laid about 6 in. off the ground, using 1-in. by 12-in. 
common lumber. The house front was made of 2-in. by 
4-in. lumber covered with brown burlap, and enough 
vacant floor space was left outside of this front parti- 
tion for a porch about 6 ft. wide. The space back of the 
partition was divided into two rooms, a kitchen equipped 
with three electric ranges, one of them connected and 
used for demonstrations. In the living-room were elec- 
tric household appliances, a portable electric lamp, an 


electric sewing machine, a vacuum cleaner and an 
electric fan. 

“In the center portion of the tent a railing was built 
about a space 12 ft. wide by 50 ft. long, within which 
3-in. planks were laid on the ground and leveled up to 
form a foundation for five shaft hangers which sup- 
ported two 20-ft. lengths of 1 7/16-in. line shafting 
coupled together. Along both sides of this line shaft 
and belted to it were a feed chopper, a corn sheller, a 
feed cutter, a fanning mill, a churn, an ice-cream 
freezer, a milking machine, a washing machine, a cream 
separator, a grindstone and a wood saw. These devices 
were all driven from the line shaft by a 10-hp. motor, 
but the machines were all run empty so that the motor 
at no time was pulling more than a 3-hp. load. 

“Near the entrance to the tent a small domestic water 
system driven by a 2-hp. motor with automatic control 
attracted considerable attention, and in conjunction with 
this water system we had rigged up a barrel into which 
we allowed the water to run from the tank. When the 
barrel was full the pressure on the tank would drop to 
a point low enough to allow the automatic control to 
start the motor, when with the barrel dry and the water 
back in the tank the pressure in the tank would cause 
the automatic control to cut off the motor. This opera- 
tion was repeated continuously. In another water- 
pumping exhibit a large 5-in. centrifugal pump belted to 
a 5-hp. motor was kept running all day long and moved 
about 1200 gal. of water per minute. 

“On the opposite side of the tent from the pump we 
had an electric incubator, with a representative from 
the factory to demonstrate it. Adjoining this display 
was a booth put in by three of the local contracting 
firms in which all kinds of lighting fixtures as well as 
cooking and heating appliances were displayed. Out- 
doors, about 20 ft. from the entrance to our tent, a 
large tile silo had been erected by a contracting firm in 
Salem. Having secured permission from this firm to 
use this silo in connection with our exhibit, we bor- 
rowed an ensilage cutter from a local machinery house, 
and to this we belted a 5-hp motor, so that each ‘day we 
were able to chop some green corn and demonstrate the 
machine. 

“The tent was well lighted both inside and outside, 
and very many compliments were received, the public. 
and especially the farmers, showing very keen interest 
in the exhibit. The attendance on the one day when 
we kept tally was 6400, not counting children. All of 
the farm implements were loaned by implement dealers 
of Portland and Salem. They showed a willingness to 
co-operate with us in every way possible to make the 
exhibit a success.” 





JANUARY 22, 1916 


ELECTRICAL WORLD 


201 


The Value of the Poor Man’s Business 


By EARL E. WHITEHORNE 


Siz years ago the industry was interested to hear of a most successful experiment by the 
Hartford (Conn.) Electric Light Company in introducing electric lighting into the small homes 
of factory workers under a system of demand contract which made possible the offer of a very 


small monthly flat-rate charge. 


Since then the practice has been applied in many other cities 


with a degree of achievement little appreciated by most central stations. This experience has 
proved that, after all, “the poor man’s business” has a very definite and considerable value, and 
it has demonstrated that this controlled flat-rate offer is appealing to all classes of poor men 


under a wide variety in local conditions. 


It seems to give effectual answer to the man who 


fears to venture into this new field because he looks upon his situation as so essentially “differ- 
ent” that no outside man’s opinion can apply. But this article shows the error of such an attitude. 


ENTRAL-STATION managers do not like the 
C term “flat rate.” Because the idea of flat rates 

was put to death back in our early history to make 
the meter king, the industry in general has turned its 
back upon the apparent walking of this ghost. Yet it is 
not a ghost that we see abroad again. It is not the old 
flat-~ate idea come back. It is a new idea, a modern, 
broad-gage, twentieth-century business principle and 
policy that has withstood the acid test of trial in cities 
large and small, rich and poor, awake and sleeping—in 
the North, the South, the East, the Middle West. In 
every case it has been forced to fight three battles— 
first, against the hard-shelled prejudice that makes the 
local manager insist “it can’t be done”; then, second, to 
build up enthusiasm among the local selling force, and 
finally to produce the actual business. And yet time 


after time, in town after town, we see the miracle, and 
I shall prove it. 


THE KIND OF HOMES IT WIRES 


As I sit here writing from the mass of data that I 
have collected, all about me on the desk and propped 
against the wall are photographs of shanties, hovels, 
shacks and cabins. Here, for example, is a miner’s 
shanty perched up on the mountainside in the rugged 
country north of Scranton, Pa. Here is a ramshackle 
negro cabin down in Asheville, N. C. This one is a 
negro store outside of Augusta, Ga. There is a “Polack” 
foundry worker’s resting place, a God-forsaken shed- 
affair near Allentown, Pa. Every one of them bespeaks 
the poor man. Many of them are typical of shiftless- 
ness and totally destitute of modern comfort, and yet 
conspicuous in every picture are central-station service 
wires. It is almost unbelievable, but every single one 
of these apparently penniless homes is using electric 
light. 

“What of it?” you say. 
central station? 


“What good does it do the 
There’s no money in it.” That’s the 


very attitude that stands to-day between so many cen- 
tral stations and literally hundreds of thousands of 
dollars in profitable added income. For, look you! I 
am not talking about that single negro cabin in Augusta 
that pays one dollar monthly to the Augusta-Aiken Rail- 
way & Electric Corporation. I am thinking of 1500 
similar customers whose annual contributions amount 
to more than $20,000. That miner’s shack in Pitts- 
burgh did not bring much business to the Duquesne 
Light Company, but the fact remains that from the 
aggregate of over 5000 such controlled flat-rate accounts 
this company enjoys an annual income of $126,000. 
Just so, one such account in Worcester is not worth 
much, but about 1200 of them brought. in $29,920.44. 
Forget past prejudice against flat rates and close your 
eyes to the unprepossessing appearance of the indi- 
vidual buildings that make up these groups of cus- 
tomers; just consider totals for a minute, and you begin 
to see how much the general attitude has been at fault. 


THE PRESENT SITUATION 


Consider the present situation—your situation. The 
central station is a manufacturer. Its business is to 
sell electric service (which it produces) to the occupants 
of buildings in the territory it serves. Shall this great 
industry, which prides itself with such enthusiasm on 
its acumen and enterprise, continue to ignore the fact 
that it is only doing business with about one-tenth of 
the good customers that wait for service? That’s just 
what it amounts to. And the greater part of this un- 
served and non-productive, yet available, 90 per cent is 
made up of the small homes of the laboring man. This 
is the class of waiting business that the central-station 
manager has shut out because it cannot profitably be 
handled on the meter basis that has been designed spe- 
cifically for the sale of service to bigger buildings in 
much larger quantities. This is the great majority of 
all the homes in the land that the industry has con- 
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demned as valueless, although in Hartford, Conn., just 
such customers paid to the Hartford Electric Light 
Company last year almost $125,000 in profitable income. 
Are laboring men in Hartford, then, more desirable as 
customers than laboring men in your town? Experi- 
ence in New Orleans, Dubuque, Elmira, Gulfport, 
Raleigh, Allentown, Little Rock, Hazleton, Harrisburg, 
Gardner, Wheeling, Wilkes-Barre, Altoona and a good 
long list of other cities says emphatically “No!” 


EXPERIENCE IN NEW ORLEANS 


For instance, down in New Orleans there are enor- 
mous numbers of “po’ whites and niggers” living in 
poverty in one and one-and-a-half story houses. There 
are miles of them, all burning oil for light; yet oil 
annoys and electricity appeals to people of this class no 
less than to ourselves. But the Consumers’ Electric 
Light & Power Company never had been able to secure 
them on a profitable basis, though it operates against 
keen gas and electric competition and is eager to de- 
velop every possible market opportunity. Finally the 
manufacturers of the “excess indicator’ or flat-rate 
controller that has been used in all these campaigns 
succeeded in converting the management from its preju- 
dice against flat rates, and a campaign was begun. It 
ran ten months with a varying sales force. At the 
end of the period upward of 1000 contracts had been 
signed, and from these customers can be directly traced 
a revenue of more than $25,000 a year. About 200 of 
these customers have since changed over to meters, and 
here is what Thomas Rhodes, then manager of the Con- 
sumers’ company, has to say about it in the course of 
a long letter to the manufacturer discussing the experi- 
ence in detail: 

“Your campaign,” he says, “has made the writer 
change his opinion on the flat-rate proposition. I am 


free to admit that prior to its inception I was quite 
averse to this method of selling service, but I am glad 


that I was open to the conviction which has since come. 

“The business secured was of the most ordinary kind; 
in fact, we were very much amused at the class of 
‘prospects’ your men assured us they could secure— 
people burning coal oil and ordinary tallow candles. 
This amusement has given place to admiration. We 
would further state that we were afraid that some of 
our meter customers would desire to take advantage of 
the flat-rate proposition, but have found that this fear 
was groundless.” 

In Little Rock, Ark., a three months’ campaign by 
four salesmen to a similar grade of prospective cus- 
tomers brought in 300 accounts. 

In Muncie, Ind., with a population of 45,000, the com- 
petition of cheap natural gas was a great barrier to the 
central station until the Muncie Electric Light Com- 
pany adopted the controlled flat-rate proposition and 
made a campaign to secure the many small homes of 
glassworkers which up to then had been looked upon as 
beyond the pale. The campaign brought in 2607 cus- 
tomers and added revenue of $34,412.40 the first year. 


IN PITTSBURGH AND HARTFORD 

In Pittsburgh for nearly five years a steady campaign 
for controlled flat-rate accounts has been carried on 
among the homes of steel workers and miners, mostly 
a very low order of foreign population that admittedly 
could never bring a dollar to the central station on any 
other basis. I make these extracts from letters written 
by W. A. Donkin, general agent of the Duquesne Light 
Company, and his assistant, F. F. Kellogg: 

“We have found this controlled flat-rate basis of sell- 
ing electricity an excellent business-getter,” says Mr. 
Donkin, “particularly in our territory, where we com- 
pete with natural gas at 2714 cents per 1000 ft. It has 


lm 


its objectionable features, inasmuch as it prohibits the 
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use of domestic heating and cooking appliances; but we 
have found that the class of customers who are willing 
to invest in these appliances usually desire a meter in 
preference to an indicator, which would limit the sup- 
ply. In our schedule of rates we provide for a flat-rate 
control service for residential purposes at 1.1 cents per 
watt of demand with a discount of 0.1 cent, or 1 cent 
net. For commercial purposes we supply service at 144 
cents per watt net. We write contracts on this basis 
for installations of from 100 watts to 2500 watts.” 


AVERAGE MONTHLY INCOME PER CUSTOMER $2.10 


Then Mr. Kellogg writes: “We now have approxi- 
mately 5000 customers on the controlled flat-rate basis. 
The total revenue directly traced to indicator business 
would be rather hard to determine with any degree of 
accuracy. We might say, however, that the average 
revenue per indicator per month is $2.10.” 

This makes an aggregate annual income of $126,000, 
and check meters placed on the service show that the 
income per kilowatt-hour compares favorably with other 
business taken on a regular meter basis. In the course 
of this campaign about 1000 flat-rate customers have 
changed to meters. 

But the Hartford Electric Light Company was the 
pioneer in this work, for years ago the wonderful in- 
tuitive foresight of Austin C. Dunham, then its presi- 
dent, had recognized that all this untouched treasure lay 
awaiting some device that would assure the poor man 
that he need not fear the cost of electric light. Since 
then this company has built up a total of 6200 con- 
trolled flat-rate accounts, from which its last year’s 
revenue was $124,250.71, and F. W. Prince, superin- 
tendent of lighting, writes: 

“TI think there is no doubt in the minds of the officials 
of this company that the contract flat-rate system opens 
up a residential field of business and secures certain 
customers for the central station who could not be 
secured as easily any other way, although, of course, 
with our low meter rates, many of these customers 
switch over to a meter eventually.” 


THE OPPOSING PREJUDICE 


And such has been the evidence in each campaign. 
The wonder is that every central-station manager in 
every city where the poor man’s home exists in num- 
bers has not eagerly reached out for the idea and used 
it. But ask them why, and ten to one the answer is: 
“It won’t do here. Conditions are so different.” In 
other words, this old, old bugaboo has lulled them to 
sleep and tied their hands in double knots. 

Men sit back snugly and talk on about their “local 
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MINER’S STORE NEAR ALLENTOWN, PA., THAT MAKES A 
MONTHLY PAYMENT TO THE CENTRAL STATION 


conditions,” how the thing that works in Philadelphia 
won’t go in New York, how the people who reside in 
Boston can’t be influenced as Chicago men and women 
are, how the citizens of Podunk can’t be made to buy 
the things the Bingville people clamor for. One time 
in ten they may be right, but usually it’s prejudice that 
does the talking—just old-fashioned, stiff-necked, hide- 
bound prejudice. And when it comes to such an issue 
as this, it is absurd. Consider— 

Down in Gulfport, Miss., among the “po’ white and 
nigger” cabins scattered along the Gulf shore, there are 
264 controlled flat-rate customers who are paying $4,678 
a year to the Gulfport & Mississippi Coast Traction 
Company. Among the mines that dot the valley north 
and south of Scranton, Pa., there are 2623 coal miners’ 
shacks connected to the service of the Scranton Elec- 
tric Company. The aggregate result is a yearly revenue 
of $44,000. Can you conjure up a greater difference 
in local conditions? Yet the same controlled flat-rate 
appealed alike to negro and to Slav. 

Compare again the 1164 customers of this sort in 
Raleigh, N. C., who pay in $12,666.66 each year, with 
1500 accounts in Harrisburg, Pa. Any similarity in 
local conditions here? 

Elmira is a manufacturing city in a rich agricultural 
section of New York. Asheville, N. C., is a Southern 
tourist city with a typical negro district. Allentown, 
Pa., is a center of the steel industry with foreign labor 
in profusion. But the same flat-rate proposition has 
won in these three very different towns respectively 
400, 361 and 378 consumers, and respective annual in- 
comes of $6,000, $4,400 and $5,676. Did diverse local 
conditions have much to say about it here? 

When it comes to selling electric light to the poor 
man’s home these celebrated “local conditions” that the 
central-station manager is wont to take so seriously 
have very little influence. He is dealing with a basic 
human impulse—the desire for light—fettered by the 
limitations of the poor man’s pocketbook. In this re- 
gard there is no difference between the very poor in 
Hartford and the very poor in Boston, New York, 
Brooklyn, Philadelphia, Chicago, St. Louis or any other 
city. In the bigger cities there are more of them, that’s 
all. And whereas Hartford has developed a profitable 
annual income of $125,000 from these controlled flat- 
rate accounts, the bigger cities with their greater num- 
bers of these poor man’s households can enjoy a greater 
income in proportion just as soon as they can lay aside 
the prejudice against the words “flat rate” and open up 
the door to this great modern comfort. This door they 
have shut against the man who cannot afford to buy 
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the service through a meter. Yet men are men and 
dollars are dollars and profits are profits, and if the 
business pays in Pittsburgh and in Hartford it will 
pay no less in the populous mill towns of New England 
and in the tenement districts of the greater cities in 
the South and Middle West. In Hartford 50 per cent 
of all the residences are using electric light. Compare 
the figures for other places and think it over. 


How THEY GOT THE CONTRACTS 


How did they win so many contracts in these cam- 
paigns I have cited? In most cases the manufacturer 
of the controlling device sent a crew of trained men, 
specialists in the house-to-house soliciting of this type 
of business and inspired by experience in past cam- 
paigns. For the average central-station salesman has 
his mind on the value of the business that he closes, and 
he finds it hard to ring doorbells that, at best, promise 
only $1 or $2 a month. The local man is apt to start 
believing that “it can’t be done,” while the other fellow 
knows it has been done and can be done again right 
there. He proves a valuable “exciter.” Then a flat- 
price wiring schedule is agreed upon between the central 
station and the contractors, and the actual selling be- 
comes a simple matter of offering the “prospect” so many 
lights for so much down for wiring and so much a 
month. 

The wiring schedule that was adopted by the Muncie 
Electric Light Company, for instance, was the one shown 
in the following table: 


Outlets . Open Concealed 
Three .. , ‘ . $4.50 $9.00 
Four .. 7 Sarabhai iia alae ee . 56.85 10.65 
ee sta sh de sara aac eanatae 7.00 12.25 
le Sexes * stn canine kaa ee 8.25 13.80 
Seven .. Ce he ee ee ee . 9.50 14.35 
Eight ... Sul ; ict a no acl ae) 15.90 
PR a it ie EWS caren earns ans me uaeneee 12.00 17.45 


But the purpose of this article is not to marshal the 
figures and provide full data to enable you to organize 
a paying campaign of your own. Every company that 
has made a campaign will be glad to give you the full 
benefit of its experience. For pay it does, as is inter- 
estingly shown in these few totals from the Harwood 
Electric Company of Hazleton, Pa. This company has 
1383 controlled flat-rate consumers, who pay in a yearly 
revenue of $18,448, and here are other figures on the 
year’s campaign: 


Total flat-rate contracts secured.......... 1,383 
Flat-rate accounts changed to meters.............-...--:. 75 
Meter accounts changed to flat rate.................04.. 58 
aera SSE SING oie oe ee dd. cee eal cwwaae needs $18,449 
Total commercial cost of campaign.................. $6,745 
Orders taken by central station for wiring........ a 1,071 
Value of these wiring orders.................00-. ae $9,094 
Profit to central station on these wiring jobs $770 


THE LESSON OF IT ALL 


But the point I want to make is this—that the central- 
station industry cannot afford to go along complacently 
ignoring this great wealth of poor-man business that 
is now available to it. Here is this large proportion of 
our population that would like to buy electric light if 
they could buy it on a basis that seemed safe to them. 
These families often have but $50 a month to spend, 
and dare not trust a meter and risk bigger bills than 
they expected; but if he can contract for four lamps 
and pay $1 or $1.25 a month, the poor man is eager for 
the comfort that it brings—and he will pay his bills. 

For the value of one customer of this class is as 
nothing, but the value of 500 or 1000 such accounts can 
be measured in respectable proportions in the profits 
of the year. 

It is not theory unsupported. The moral of these 
campaigns I have just mentioned cannot be denied. 
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The Electrically Heated High School 
at Burley, Idaho 


Three-Story Concrete Structure Heated Successfully with Cheap 
Water-Power for $1,800 Yearly—Close Temperature 
Control and Reduction in Space and Labor 
By F. E. WARE 
City Electrician of Burley 

At Burley, Idaho, there was recently completed a 
three-story concrete high-school building the heating of 
which is carried out entirely by electricity generated at 
the Minidoka plant of the United States Reclamation 
Service on the Snake River, 22 miles distant. The new 
Burley high school has a total cubical content of 780,000 
cu. ft., although at the present time only two of its three 
stories are in use and heated. Already this winter the 
installation has been tested under conditions of outside 
temperature as low as 7 deg. below zero. 

A total of 762 kw. in heaters is installed in the build- 
ing, but at the present time the maximum demand 
reaches only about 275 kw. Energy is furnished on a 
flat rate of $1 per kilowatt per month, based on the max- 
imum demand during the month. The Reclamation 
Service has a contract with the city of Burley, from 
which in turn the school board purchases its supply of 
electricity to heat the building. 

Even the present maximum demand of 275 kw. is 
seldom taken after 11 a. m. or noon, and in the afternoon 
the heating load rarely exceeds 1385 kw. At the present 
flat-rate schedule, the heating bill for the year will be 
about $1,800. This service, it will be noted, gives ample 
heat at any and all times without the services of a fire- 
man. 
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PLAN OF EQUIPMENT INSTALLED IN HIGH SCHOOL FOR HEAT- 
ING AIR ELECTRICALLY 
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Burley’s new electrically heated high- 
school building is of concrete with a length 
of 165 ft. over all and a depth of 127 ft. It 
is three stories high, with only the gym- 
nasium and the heating-plant rooms below 
the ground level. The Burley board of 
trustees chose the electric-heating system 
after investigating the electric-heating plant 
in the school at Rupert, Idaho, 9 miles from 
Burley. The Burley school has, however, a 
cubical content about twice that of the Ru- 
pert building. The Burley structure was 
planned by D.. L. Wilson & Company of 
Butte, Mont., working with J. J. Rae, su- 
perintendent of schools at Burley. F. E. 
Ware, city electrician of Burley, computed 
the requirements of the _ electric-heating 
plant and drew up the specifications for 
heating the building. The contract was 
given to the Utah Machinery & Engineering 
Company of Salt Lake City. 


Besides regular school work the building is also used 
frequently for lecture-course numbers, literary programs 
and musicales, and there is a reading room which is 
open every evening. This additional evening heating 
service is, of course, available on the flat rate without 
extra cost for electricity. 


ELECTRICAL EQUIPMENT OF THE BUILDING 


Energy enters the building underground over three- 
phase steel-taped feeders at 2200 volts. In the trans- 
former room three 200-kva. General Electric sixty-cycle 
transformers step this primary energy down to 440 volts 
for heating service at full rated output, and to 220 volts 
for supplying the resistor grids at those times when less 
heat is being used and the draft fan is not in motion. 
The transformers are installed in a compartment in the 
front portion of the basement heating room. An auto- 
matic no-voltage and overload release switch controls 
their operation from the superintendent’s office. 

From the transformer room the energy is conveyed 
to the switchboard by three 500,000-circ. mil three-phase 
steel-taped cables and there distributed to the different 
relays which feed the heating grids. These grids are 
arranged in two batteries—the tempering grids and the 
heating grids—the first battery being at the foot of the 
air shaft which supplies fresh air from the roof level. 
This “tempering” group of grids heats the incoming air 
to a temperature of 60 deg. Fahr. before the air strikes 
the washer and humidifier. An automatic temperature- 
control arrangement maintains the air at this tempera- 
ture by turning the grids on and off as changes in the 
temperature outdoors require. This operation is en- 
tirely automatic, and only enough energy is used to keep 
the air temperature at the point predetermined. 

The water in the air washer is circulated by a 3.5-hp. 
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motor driving a centrifugal pump, the spray playing 


over three sets of louvers. Beyond the air washer is 
the fan (driven by a 7-hp. motor), from which the air 
passes to the plenum chamber. This chamber is divided 
into an upper and a lower compartment. At the fan 
side of the upper compartment is the second battery of 
grids. The air in this compartment is kept at the de- 
sired temperature by means of an automatic control 
which turns the grid on and off as the temperature re- 
quires. 


ROOM TEMPERATURES REGULATED BY AIR SUPPLY FROM 
WARM OR HOT CHAMBERS 


The temperature of each room is controlled by means 
of a thermostat, actuating dampers at the plenum- 
chamber openings so that when the room is too warm the 
air supplied to the room is taken from the lower or cooler 
compartment of the plenum chamber, while if the room 
temperature falls low the supply is taken from the upper 
or warmer section of the chamber. 

In any case, it will be noted, the air intake is from 
the roof level and this air is washed and humidified and 
delivered to the rooms at a temperature which is con- 
trolled automatically. An overheated room is not cooled 
by introducing more cold air and dissipating the over- 
supply of heat, but the energy is cut off before the over- 
supply has been produced. So far the system has proved 
very satisfactory. 

ADVANTAGES OF ELECTRIC HEATING 

While the cost of electric heating, even at the ex- 
tremely low rate offered, is more than heating by coal 
would be, the reader must not overlook several factors 
which enter into the problem to alter the conclusions as 
to the total cost. 

The first concerns the matter of room and building 
space. The electric-heating plant occupies only a small 
space in the basement, whereas any other form of heat- 
ing equipment would probably require an extra building 
and a smokestack. 

The life of the electric-heating equipment installed 
will be from five to eight times the life of a correspond- 
ing steam plant. 

The labor required to operate the electric-heating 
equipment is almost negligible, and the services of a 
fireman—necessary with a coal-burning plant—are en- 
tirely eliminated. 

The absence of coal and smoke is also an important 
feature. 

Electric heat is, of course, always ready, and the plant 
can be put into operation without delay at any time that 
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BANK OF HEATING GRIDS FOR TEMPERING AIR 


heating service is required. In the four years that the 
government plant has been generating electrical energy 
at the Minidoka dam the service has never been off for 
fifteen minutes at one time. 

So many conditions enter into the problem of drawing 
comparisons between the cost of heating the Burley high 
school by electricity and the corresponding outlay for 
operating a coal-heating plant under similar conditions, 
that final or definite figures cannot be given at the pres- 
ent time. However, careful records are being kept on 
the cost of operating the electric-heating installation, 
and definite comparisons with coal systems of similar 
size will be made after figures for a year’s trial of elec- 
tric heating are available. 


Those Christmas Candles in Chicago—and 
Elsewhere 


It is interesting to note the effect of the campaign 
which the Commonwealth Edison Company featured 
during the weeks before Christmas to revive the old 
custom of burning candles in the front windows of 
Chicago homes during Christmas week. Modernizing 
the old-world custom and making it convenient and safe, 
special electric candles were sold at cost, as described 
in the ELECTRICAL WORLD of Dec. 11. The suggestion 
met with immediate favor, and although only 700 pairs 
of these electric candles were sold by the Commonwealth 
Edison Company, thousands of other electric candles, 
borrowed from the boudoir and dining-room, were 
seen burning in front windows along the residence 
streets of the city during the holidays. There were also 
a large number of wax candles similarly used. This 
same custom is observed quite generally in Baltimore, 
Cleveland and other cities, and it suggests an oppor- 
tunity for other central stations to inaugurate the move- 
ment in their towns. 

The attention of the Dayton Power & Lighting Com- 
pany was attracted to the movement too late to make a 
feature of the idea during the recent holidays, but a 
special advertisement was run in the newspapers sug- 
gesting that the porch lamps in all homes be kept burn- 
ing each evening during the holidays. It was explained 
that if a 25-watt lamp was used the expense would be 
very small, although the spirit of Christmas cheer would 
be delightfully emphasized. The idea won immediate 
popularity with the company’s customers, and as a re- 
sult of their ready response the home streets of Dayton 
were aglow with these cheerful porch lamps, and the 
effect was most delightful. 
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Electrical Maintenance Methods in a Great Office Building 


The increasing size of modern office buildings and the resultant increase in the use of electric 
energy in such buildings have correspondingly added to the magnitude and detail of the work 
of their electrical departments until the house electricians of latter-day office structures have 
been forced to consider the use of every possible system help for performing the work involved 
in maintaining, repairing and, from time to time, altering the electrical wiring and equipment 


in their charge. 


In the case of the new Equitable Building, New York City, the engineering 


features of which were described in these columns last week, C. W. Kalb, chief electrician, en- 
deavored to incorporate in the operation and layout of his department a number of practical 
efficiency measures, hereafter described, which years of experience as chief electrician of a 
number of large office buildings convinced him would be desirable. 


‘NOME idea of the magnitude of the work required 
Ky of the electrical department of the Equitable Build- 
ing, New York City, can be obtained from the fact 
that this structure has a “resident” population of about 
12,000 and a combined “resident” and “floating” popu- 
lation of about 50,000. The problems of keeping the 
electrical equipment in proper order, of repairing and 
making such changes in the wiring as become necessary, 
and of renewing lamps, are hence tasks of considerable 
magnitude. 

In addition to the usual work of the building elec- 
trician, however, the electrical department of the 
Equitable Building also engages to some extent in the 
electrical contracting business, doing such work as the 
tenants of the building may desire. This service elim- 
inates the necessity of tenants putting themselves to 
considerable inconvenience in order to find a reliable 
electrician to perform electrical work for them and at 
the same time makes the electrician’s department of the 
building partly—and will, it is hoped, in time make it 
entirely—self-sustaining. 

One of the problems that have always confronted the 
house electrician of the large building, and even the 
electrical dealer, central station, etc., is that of stocking 
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STOCK-ROOM LAMP RACK WITH CAPACITY FOR 


various-sized lamps in a manner that will enable one 
to locate any size or type of lamp in a minimum amount 
of time, and yet keep the loss due to breakage down to 
a low figure. This problem was solved in the case of the 
Equitable Building in a way which not only brought 
about the two desired results mentioned but also greatly 
improved the appearance of the stock room. Thousands 
of dollars’ worth of incandescent lamps of various 
sizes and types and of two voltage ratings are there 
arranged in a systematic and convenient manner along 
one side of the stock room, as shown in the accompany- 
ing illustration, all lamps being unpacked and placed on 
these racks upon receipt. 

These shelves are constructed of %-in. wood held by a 
frame composed of strips of flat-section and angle 
iron, about 1 in. by 3/32 in., fastened to the wall, the 
shelves being about 18 in. in depth. Each shelf has 
bored in it a number of staggered holes of sufficient 
size to accommodate the screw bases of the lamps to be 
kept on the shelf. These holes are arranged so as to 
allow a maximum number of the predetermined size 
of lamp to be kept on the shelf. The screw bases of the 
lamps are inserted in these holes, and the lamps are 
thus held upright, free of danger of breakage, until 


STORING 5000 LAMPS—EXTENSION LADDER FOR MAKING LAMP RENEWALS 
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needed. The shelves and frames are painted black, and 
each shelf has on its front face a brass plate giving the 
type, size and voltage of the lamps kept on it, as well 
as the total number which can be accommodated on the 
shelf. As the lower-wattage lamps are kept on the lower 
shelves and the higher-wattage lamps on the higher 
shelves, it takes little time for a new helper to learn 
the system of stocking lamps. 

Another useful feature of this system is that the 
placing of the number of lamps the shelf can hold on 
the brass nameplates enables one to tell almost at a 
glance the condition of the stock of the corresponding 
size of lamp, thus eliminating any chance of the stock 
of that size of lamp running low without the knowledge 
of the man responsible. 

The bottom shelves of these racks do not rest upon 
the floor, but are raised about 9 in. above it. This was 
done for two reasons. First, it eliminates any chance 
of breakage due to accidental contact with a shelf of 
lamps by the foot of a passer-by. Second, it permits 
the sweepers to clean under the racks, and the height 





HANDY CARRIER USED BY MEN 


WHO RENEW LAMPS 


of the bottom shelves from the floor is also sufficiently 
great to prevent men from hiding rubbish under them. 


CARRIERS USED BY LAMP RENEWERS 


But the lamp woes of a house electrician are not con- 
fined to the stock room alone. Considerable breakage 
occurs in carrying lamps about the building for the pur- 
pose of making renewals. Ordinarily, the house elec- 
trician has his choice of allowing the lamp renewers to 
carry with them a large number of lamps, with the 
liability of considerable breakage, or permitting such 
men to carry only a few lamps at a time and make 
frequent returns to the stock room for additional lamps. 
Whichever policy is adopted a considerable loss is in- 
volved—in the first method through breakage and in the 
second method through waste of time. In the Equitable 
Building the problem was solved by allowing the men 
engaged in renewing lamps to carry a large number of 
different sizes and styles of lamps, but furnishing them 
with lamp carriers that are designed to eliminate loss 
due to breakage. 

One of these handy carriers is shown in one of the 
illustrations. It is about 24 in. long and 9 in. wide, 
being made of strap iron about 3/32-in. thick and of 
34-in. wood, with the whole painted black. This carrier 
is equipped with four rubber bumpers at its bottom to 
reduce the shock effect when the carrier is set down. 
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STEEL BINS FOR STORING SUPPLIES AND MATERIALS 


The two shelves of these carriers are provided with 
holes for the reception of the screw bases of the lamps, 
tubular lamps being passed through holes in the upper 
shelf and supported by the usual holes in the bottom 
shelf. By means of one of these carriers a man can 
carry forty-one lamps of various sizes at one time with 
absolute safety. 

Another great time-waster in the process of renew- 
ing lamps is the extension ladder usually employed in 
order to reach lamps at a great distance above the floor. 
In addition to the man who makes the renewals, another 
man—and in many cases two others—are required to 
steady the ladder and to assist in moving it, and, of 
course, it cannot be moved with the first man on it. In 
order to eliminate the services of these additional men, a 
special extension ladder was devised by Mr. Kalb, who 
has applied for a patent on the invention. This ladder 
possesses the advantage of being so secure for the man 
upon it that he can be pulled around while remaining 
on it with safety. 

Two adjustable steps are provided for fastening to 
the rungs near the top of the ladder, and the man 
straddles the ladder, his feet resting on these steps, thus 
giving him a secure and natural position in which to 
work and permitting the use of both hands. The bot- 
tom part of the ladder is fastened by hand bolts to a 
substantial movable base equipped with rubber-tired 
wheels capable of turning at any angle. This base is 
made of wood, and in order to eliminate the danger of 
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the man on the ladder losing his balance in case one of 
the wheels becomes defective, two safety planks are 
fastened to the wood base in such a way that the clear- 
ance between them and the floor is about 0.25 in. Hence, 
if a wheel or its support fails, the ladder can drop only 
0.25 in. at that point, a drop that would not cause the 
man aloft to lose his balance. Under such conditions it 
is, of course, unnecessary to have anyone steady the 
ladder. 

Two truck handles, one at each end, are provided for 
pulling the ladder around, the lamp renewer being able 
to pull the ladder around without aid, or, if desired, he 
can remain on the ladder and have a helper pull it 
around. In designing the ladder base the possibility of 
the lamp renewer letting one of the iron handles drop 
on the floor and cracking or nicking the tiles was fore- 
seen, and the handles were, therefore, so fastened that 
the frame of the base prevents them from hitting the 
floor upon being released. When not in use, the handles 
are thrown upward and are thus out of the way. 

Several of the illustrations show the methods of stor- 
ing materials and supplies other than lamps in the stock 
room. It will be noticed that on the ceiling of the stock 
room a number of pipes provided with hooks are fas- 
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tened. Upon these electric-lamp fixtures will be sus- 
pended, as indicated by the few fixtures shown in the 
illustration of the lamp racks. In this way the fix- 
tures will always be out of the way, free from the dan- 
ger of being bent or broken, yet readily accessible. 

For the storing of outlet boxes, receptacles, wire, and 
other material that must be kept on hand by a house 
electrician, steel storage bins, as illustrated, are pro- 
vided. These bins extend from the floor to a point near 
the ceiling level, the top surface of the bins being em- 
ployed as a shelf on which electric-fan brackets are 
kept. Each bin is equipped with a small brass number 
plate, and all materials on hand are listed in alphabet- 
ical order on a wall sheet giving the corresponding bin 
numbers. By reference to the wall sheet any desired 
material can hence be quickly located. 

In order to keep a check on all material used, the men 
in taking material from the store room must record 
their names, the amount and kind of material taken and 
the purpose for which it was taken on a storekeeper’s 
sales record machine, which makes duplicate records. 
These records serve to check the men as to the material 
being used and also serve to permit an accurate record 
of stock on hand to be maintained. 
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Teaching Mistress and Maid How to Cook 
with Electricity 


To demonstrate the value of electricity to the house- 
wife and to acquaint the women of New York City with 
the possibilities of electric cooking and heating appli- 
ances, the Bureau of Home Economics of the New York 
Edison Company has arranged a series of daily lectures 
in its Forty-second Street building. 

The method has been to devote each day to a separate 
cooking appliance. Several grills are operated at the 
same time, and the lecturer demonstrates what can be 
done with them and how they can best be used. 


DEMONSTRATING THE PROPER USE OF ELECTRIC-COOKING AP- 
PLIANCES BEFORE A CLASS OF NEW YORK WOMEN 





An interesting departure in this new work under- 
taken by the Edison company is a class for servants 
which will soon be inaugurated. Maids will be taught 
the use of various household appliances and will be 
given thorough training in cooking with electric utensils. 
This maids’ course has been instituted in an effort to 
overcome one of the chief difficulties encountered by 
electric-appliance salesmen, who contend that the ig- 
norance of domestics regarding electric-cooking appli- 


ances is responsible for the loss of a number of possible 
sales. 


How a Sign Painter Helped to Relight the 
Town’s ‘‘Dead”’ Electric Signs 
In a Western city of about 16,000, many of the 


existing electric signs were old and in bad order. Be- 
cause of this fact some of the sign owners had ceased 
to operate them. The central station’s new-business 
manager realized this undesirable condition of affairs 
and was casting about for new arguments to use in in- 
ducing these merchants to resume operation of their 
signs, when a local sign painter came to his office with 
an offer to paint the front of the central-station office. 
Like a flash came the idea that the sales manager had 
been looking for, and, taking the painter into his office, 
he outlined his plan. After preliminary discussion, this 
is how the painter and the sales manager worked the 
scheme: 

The painter with an advance of petty cash from the 
sales manager called on the merchants whose signs were 
not in operation and advised them that their signs 
should be lighted as well as painted. 

Invariably the sign owners, after listening to the 
painter, called the central-station sales manager to learn 
what would be the cost of putting new lamps in their 
signs and placing them in operating condition again. 
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Following up these calls, the central-station sales man- 
ager backed up the painter’s argument by advising the 
sign owner at least to paint the sign. He also pointed 
out that the sign would be more effective if it were 
lighted, but insisted that first it should be painted. In 
turn, the painter, when he had painted a sign, urged its 
owner to buy some new lamps and light the sign. 

The upshot of this co-operative campaign was that 
every “dead” sign in the city was revived. The painter 
repainted them and then the central-station relighted 
them. In the future, this sales manager says, he does 
not propose to let the signs in his town become shoddy- 
looking for the want of a little paint. He declares he 
will keep in touch with a good painter and have him 
call on customers whose signs need a brightening coat. 


Securing Future Business by Co-operation with 
Real Estate Interests 


Through his friendship with a local real-estate opera- 
tor the sales manager of an Ohio central station was 
enabled to secure the insertion of an unusual clause in 
the deeds to lots in a new residential addition of the 
city. This clause, which is a part of each deed, specifies 
that each house erected on the lots shall be wired for 
electric lighting and shall be equipped with purely elec- 
tric fixtures. Thus at one stroke the sales manager has 
assured himself of lighting contracts in all of the new 
houses and has eliminated the possibility of having to 
share any of the lighting with his gas competitor. It 
is also specifically stated that gas in this addition shall 
be used only for cooking and heating. Another part of 
the deed sets aside a 2-ft. strip along the rear of each 
piece of property for the installation of utility poles and 
service mains. 


Why a Wood-Working and Wood-Preserving 
Plant Finds Central-Station 
Drive Profitable 


Because it has other and more economical means of 
utilizing its sawdust and waste wood than employing 
them in making steam for power purposes, the Ohio 
Wood Preserving Company of Orrville, Ohio, finds the 
use of central-station electric service profitable. The 
products of this company are creosoted wooden ties and 
wooden paving blocks. It is in the manufacture of the 
paving blocks that most of the wood waste is caused, 
since the blocks are made from pieces of long-leaf yel- 
low pine timber of commercial sizes. This off-fall is 
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MOTORS IN ORRVILLE (OHIO) WOOD-WORKING PLANT 





Motor Rating in Hp. 
Gang saw for blocks 
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TEE bi ar6in ad od & & cei Gea waar wee we ee a 169.5 


burned under two 155-hp. boilers, which produce steam 
for two purposes. Part of the steam is used in heating 
coils in the creosoting tanks. The remainder is used 
to operate a special type of switching locomotive, the 
boiler of which is periodically charged to 150-lb. pres- 
sure with live steam from the two 155-hp. stationary 
units. With its fresh charge of steam the engine goes 
about its duties until the engineer notices by the gage 
that the pressure is nearing 10 lb. Then he returns it 
to the boiler house for another charge of live steam. 
The use of this engine, which was made by the H. K. 
Porter Locomotive Company of Pittsburgh, Pa., elimi- 
nates fire hazard in the company’s lumber storage yards 
and offers an economical disposition of the waste wood. 

In the manufacture of the creosoted paving blocks 
the lumber is taken from piles and placed on gravity 
roller conveyors which lead directly to a 35-hp. motor- 
driven gang saw. This saw is of special design, con-. 
sisting of an arbor containing ten saws running on ball 
bearings. The saws automatically cut the blocks and 
dump them into a conveyor, where they are passed 
over an inspection platform and discharged directly 
into the vertical treating cylinder. Inside the vertical 
cylinder is a movable platform somewhat similar to 
those used in the modern hydraulic elevators. When 
the conveyor is starting to load a creosoting cylinder 
the platform is placed near the cylinder top, and as 
the cylinder is filled this platform is gradually lowered. 
In this manner a long fall for the blocks is prevented 
and consequently few are broken. When a cylinder is full 
the top cap or door is put into place and is bolted closed, 
whereupon the blocks are treated in the usual manner. 
The top door is then opened and the hydraulic pump is 
started to discharge the blocks gradually over the cylin- 
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der apron into wagons or cars. Grant B. Shipley, 
owner of the plant, claims that on account of their 
cheapness and economical and efficient operation the use 
of vertical treating cylinders will permit small plants to 
be built throughout the country, where blocks can be 
treated and local tars, creosote, crude oil or other pre- 
servatives used. This practice, he says, will tend to 
reduce the price of creosoted blocks. 

Energy for this plant is supplied from the Orrville 
transmission line of the Massillon (Ohio) Electric & 
Gas Company. The accompanying table shows what 
industrial applications of motors are now being oper- 
ated at the wood-preserving plant. 


To Demonstrate the Showcase Lamp 


The sales department of the Consolidated Gas, Elec- 
tric Light & Power Company has been conducting an 
interesting campaign for the installation of showcase 
lighting among Baltimore stores, and reports good 
progress. An effort is made at least to secure trial 
installation in one showcase in each store to provide a 
demonstration of this modern application of electric 
light. In the majority of instances the customer dis- 
covers before long that the illuminated case is actually 
selling goods, for more attention is attracted to the dis- 
play in this case and more sales are made from it, and 
the merchant naturally appreciates the value of such 
an influence. Often telephone calls have come within 
a week from such merchants, requesting that the other 
cases be similarly equipped at once. 


Superior Definition of Sign Lighted by Edge 
Reflectors 
By H. E. WEIGHTMAN 

In the accompanying photograph, which pictures part 
of the elaborate display of electric-lighted signs on Park 
Row, Chicago, facing Grant Park, and visible through- 
out the entire lake-front section of Michigan Boulevard, 
opportunity is given to compare the definition obtained 
by mounting the lighting units in one case at the edges 
and in the other directly in front of the space to be 
illuminated. 

In the “Red Crown” sign shown the spotting or glare 
caused by direct reflection from the lamp images ap- 
pearing on the sign surface was so great as to interfere 
with reading the legend. In the case of the “Olus” 
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sign just above, however, the display, although illumi- 
nated to a very much lower intensity than the other sign, 
was easily legible, as the picture shows for itself. The 
photograph was taken at a considerable distance from 
the signs, which were nearly outside the range of the 
camera in daylight. 

Another novel sign is that at the right depicting a 
baseball game. There are four players—the pitcher 
under the letter “‘d,” a batter and a catcher in the lower 
right-hand corner of the sign, and a fielder (not shown 
in the print) in the extreme upper left-hand corner. 

First the pitcher tosses the ball and the batter 
“passes” it up. A second ball is then thrown, which 
the batter hits, knocking up a high foul. On the third 
attempt the batter hits the ball and the fielder catches 
it. The main sign legend then appears and the whole is 
repeated, except that this time the pitcher, instead of 
the fielder, catches the ball. 


The Influence of Factory Lighting on the 
Workman’s Home 


An interesting aspect of industrial lighting will be 
considered and reported on by a sub-committee of the 
N. E. L. A. Lighting Sales Bureau which has this sub- 
ject in charge. This is the psychological effect of good 
lighting in a factory upon the individual employees as 
it influences their attitude toward proper lighting in 
their own homes. It is not hard to imagine how the 
workman will feel who comes home from a well-lighted 
factory to enter a little house dimly and clumsily illumi- 
nated by oil lamps, and the rapid development of com- 
fortable and efficient illumination in the factory is 
bound to bring a profitable increase in business from 
the small residences of the factory workers. 


Another unique phase of the factory-lighting subject 
on which the committee will report is the protective 
or “police lighting” which has sprung up since the be- 


ginning of the war in Europe. Factories that are 
engaged in.the manufacture of munitions have almost 
invariably instalied chains of lamps of high candle- 
power about the building to aid the watchmen on their 
rounds and to protect the plants from possible depreda- 
tion. 


Laundries as a Central-Station Load 


Though laundries are commonly regarded as difficult 
customers for central stations to obtain, the United 
Electric Light Company, Springfield, Mass., has secured 
all the laundry power business in that city. Its rates, 
which are based on horsepower of connected load, range 
from 5 cents to 1 cent a kilowatt-hour, which is some 
what below the average power rate in Massachusetts. 
The lighting company is able to hold its laundry cus- 
tomers despite the fact that each of the concerns is 
obliged to operate a steam boiler at about 90 lb. pressure 
for process work. 

One of the principal steam laundries in Springfield 
is the Royce Laundry, which makes an advertising fea- 
ture of its electric sanitary process, recently installed. 
The laundry acquired the county rights to operate the 
Electric Laundry Equipment Company’s process, the 
last-named company having headquarters in Cincinnati, 
Ohio. Energy is applied to the contents of the rotary 
washing machines from electrodes installed within the 
machines. The flow of electricity, it is claimed, destroys 
the bacteria in the wash. 

As woolen wear cannot properly be subjected to boil- 
ing, and as chloride of lime, which many laundries use 
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in washing, is likely to be very destructive of fabric, 
the electric process is of particular value since it accom- 
plishes the almost perfect cleaning of the wash with the 
use of lukewarm water. Dr. H. C. Emerson, head of the 
Emerson Laboratories at Springfield, reported that 
after five minutes’ rinse of a load of underwear the test 
showed 21,050 bacteria per cubic centimeter. After the 
electrical process at the Royce Laundry, the test showed 
only thirty-three bacteria per cubic centimeter. Thus 
99.8 per cent of the original number had been destroyed. 

The Royce Laundry operates three Troy “Big 6” 
mangles, each operated by a 3-hp. General Electric 
motor at 1200 r.p.m., and its seventeen washing ma- 
chines are operated from line shafts by two 10-hp. 
motors, one of which drives a Warren generator for 
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making bleach by the Buckeye Electric Company’s 
process. 

Nine extractors are operated at 1200 r.p.m. from 
shafts, five units being connected to one of the 10-hp. 
motors and four units to the other. A Troy Laundry 
Machine Company rotary drier is operated by a 5-hp. 
General Electric motor, at 900 r.p.m. Two American 
Trolley driers, steam-heated at 220 deg., are operated 
by 2-hp. motors, and starching machines, a collar ironer 
and two body ironers are motor-driven. 

Electric flatirons, supplied by the Simplex Electric 
Heating Company, Boston, are used in finishing wom- 
en’s wear, these irons being connected to the 220-volt 
alternating-current circuits supplying the motors and 
having been specially made for the laundry. 


Wiring Arrangements for Controlling Lamps from Two, Three or More Positions 


Ordinary and Special Circuits Making Use of Three-Way and Four-Way Switches for Independent Manipulation— 
Provisions for Master-Switch Control or ‘‘Burglar-Chaser’’ Connections 














Standard ts of 
‘ontrol, Using $Way and 4Way Switches 





Standard System tor 3 Points of Control, 


The diagrams show circuits in 
common use for switching on 
and off groups of lamps, mo- 
tors, etc., from two, three or 
more positions, so that from 
any switch the operation of the 
lamps, etc., can be controlled 
independently of the position in 
which the other switches have 
been left. 

In general, it may be pointed 
out, however, that four-way 
switches may, of course, be 
used in each case where three- 
way switches are _ indicated. 
The three-way switches, on the 
other hand, usually cost less. 
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“Carter” System for Control at 
Three Points, Using 4Way Switches 
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dent that the scheme indicated 
can be extended to include any 
number of points of control by 
adding additional four-way 
switches connected in the same 
way as the middle switch. The 
rule to remember is that the 
“travelers”—the two wires 
which run parallel between the 
switches—must be tied onto the 
four-way switches in such a 
manner that they lead to points 
diagonally across the switch 
from each other. 

Circuit No. 10 is essentially 
the same as the circuit shown in 
No. 2, except that a master 
switch is here added connected 
between the three-way and four- 
way switches. This single-pole 
switch may, of course, be con- 
nected across the “travelers” at 
any convenient point. When 
this master switch is closed the 
regular switches are rendered 
inoperative and all lamps are 
lighted. Such a switch is often 
placed in the master’s bedroam 
of a residence, and has been 
called a “burglar chaser.” 

Circuit No. 9 shows how the 
Carter system may be provided 
with a master switch, although 
this master circuit is rather in- 
convenient and expensive to in- 
stall. 

The circuit in No. 11 can be 
used as a repair measure when 
it becomes necessary to change 
an existing system from the 
Carter circuit to the standard 
circuit with the addition of a 
master switch. 
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STATION AND OPERATING PRACTICE 


A Department Devoted to Problems of Installation, Operation and Maintenance of Equip- 
ment for Economical Generation and Distribution of Electrical Energy 


The Result of Expansion and Contraction on 
a Lead Cable Sheath 
By R. A. PAINE, JR. 


The accompanying photograph shows a piece of the 
lead sheath taken from a concentric cable containing 
two 1,000,000-circ. mil conductors. This section of the 
sheath was in a manhole where the cable entered a 
square tile duct. From 7 a. m. to 5.30 p. m. the cable 
carried full load, while at night there was no load on it. 


SECTION OF CABLE SHEATH SHOWING HOW IT PILED UP AT EDGE 
OF DUCT OWING TO EXPANSION AND CONTRACTION 


Owing to the changing load conditions the cable con- 
tracted and expanded until the duct leader dropped to 
the bottom of the manhole, and the lead sheath scraped 
against the tile duct until it piled up as shown in the 
photograph. This condition was discovered when a hole 
was worn through the sheath allowing moisture to enter 
and causing a ground on the cable. 


A Case Where Prime-Mover Depreciation Was 
Dominated by Obsolescence 


The floor space required by modern turbine sets and 
the cost per kilowatt as compared with old cross-com- 
pound-engine-driven units are well illustrated by a re- 
cent change in the plant of the Cambridge (Mass.) 
Electric Light Company. Fourteen years ago the com- 
pany installed a vertical cross-compound condensing 
engine with a directly connected 600-kw. alternator be- 
tween the two cylinders. The unit gave perfect satis- 
faction, ran almost continuously, and when inspected 
recently prior to removal.by a new owner was found 
to be in the best of condition with boxes in good shape 
and oil ways clean and open. Exclusive of erection, this 
machine cost $32,000, or about $54 per kilowatt. The 
growth of the company’s load made it necessary better 
to utilize the space occupied by the engine-driven alter- 
nator, and the machine was therefore sold for $4,800 
and a 6250-kw. horizontal turbo-alternator installed. 
The new unit cost about $80,000, or $12.80 per kilowatt, 


and occupies less room in the station than its prede- 
cessor. 

It is a striking commentary upon the advance of 
prime-mover design that a machine costing only two 
and one-half times the total factory price of the first 
unit can be placed inside the space formerly occupied 
and still yield over ten times the total output of the 
smaller equipment. It would be hard to find a better 
example of depreciation dominated by obsolescence. 
While the unit was substantially as useful within its 
range of capacity as at any time during its service, its 
second-hand value was $8 per kilowatt. This shows the 
importance of allowing liberally for obsolescence in fig- 
uring annual charges upon generating units of moderate 
capacity which are likely to be replaced long before 
such units are worn out. 


Furnace Used with Hand-Fired Water-Tube 
Boilers in St. Louis to Prevent Smoke 


The design of furnace shown in the accompanying 
illustration has been installed under a number of hand- 
fired water-tube boilers in St. Louis and embodies 
recommendations of the city’s smoke abatement de- 
partment. According to William A. Hoffman, inspector 
of boilers of the city of St. Louis, in a recent paper 
read before the Engineers’ Club of St. Louis, it has 
given satisfactory results. The construction consists of 
a baffle wall having a series of arched openings extend- 
ing from the floor of the combustion chamber to within 
12 in. or 13 in. of the top of the bridge wall. The com- 
bustion chamber is paved, and the side and back walls 
are lined with firebrick. The illustration shows the 
lower row of tubes inclosed in box tile. In more recent 
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FIG. 1—FURNACE CONSTRUCTION TO PREVENT SMOKE, SHOW- 
ING RELATION OF BAFFLE AND BRIDGE WALLS 
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forms of construction T-tile has been substituted for 
the box tile over the grates, the box tile inclosing only 
that portion of the tubes between the baffle wall and the 
front face of the bridge wall. The results of a test on 
a furnace of this type are shown in Fig. 2. The draft 
readings were taken at the base of the stack, which 
rested upon the walls of the setting directly over the 
uptake. The temperature readings were taken through 
a l-in. pipe inserted through the side wall of the fur- 
nace at the bridge wall, half way between the top of 
the bridge wall and the tubes. No attempt was made 
to coach the firemen or to interfere in any way with the 
usual handling of the boiler. 

The emission of dense smoke just after firing was 
prevented by “cracking” the fire doors about 3 in. The 
doors remained “cracked” for a period averaging three 
minutes after each firing and were then closed until 
the next firing period. All fire doors (three in num- 
ber) were used at each firing period by a spreading 
method, a 1.5-in. clean nut coal being used. While there 
has been some question in regard to the economy of 
furnaces of this type when fire doors are “cracked” to 
prevent smoke emission, it is interesting to note that 
the maximum CO, readings were obtained during the 
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FIG. 2—RESULTS OF TEST ON TYPE OF FURNACE SHOWN IN 
FIG. 1 


periods of air admission over the fire through the fire 
doors. The furnace temperature increased during this 
period of air admission, the maximum reading after 
each firing lagging behind the maximum CO, reading. 
The average readings taken showed: Draft, 0.61 in.; 
steam pressure, 116 lb.; temperature of furnace, 2050 
deg. Fahr., and CO.,, 11.4 per cent. Nut coal has been 
found extremely difficult fuel to handle smokelessly, 
and its use is therefore not encouraged where methods 
are being used to prevent smoke. 


Construction and Operation of Eddy-Cur- 
rent Brake to Serve as Motor Load 
By C. W. GREEN 


The eddy-current brake because of its ease of control, 
smoothness in operation and cleanliness is admirably 
adapted to accurate testing. It is particularly valuable 
for use in tests on series motors where the speed is so 
very sensitive to changes in torque. While the eddy- 
current brake is not new, there are few data available 
for use in working up a design. The following informa- 
tion may therefore be useful. 

The brake shown in Fig. 1 was constructed to act as 
load on a 2-hp., 230-volt series motor having a full load 
speed of 900 r.p.m. The disk, which is 2 ft. in diameter, 


ELECTRICAL WORLD 213 





FIG. 1—CONSTRUCTION OF EDDY-CURRENT MOTOR BRAKE 


was turned down from a piece of boiler-plate. The 
thickness at the hub is 1 in. and at the circumference 
3/32 in. This disk is keyed to the motor shaft. 

There are four independent magnetic circuits. A 
circuit is composed of two cylindrical poles, 1 in. long 
and 1.5 in. in diameter, and a U-shaped yoke consisting 
of three rectangular steel pieces, 142 in. square and 5.3 
in. and 5 in. long respectively. Each pole is wound with 
750 turns of No. 20 wire. The two magnets on either 
side of the center of the disk are spaced 8 in. between 
centers and held in a brass frame, as shown in Fig. 1. 
This frame is mounted on the brake arms, which are 
made from two identical brass castings, elliptical in 
cross-section and having a width of 114 in. and a thick- 
ness of 34 in. The arms are free to turn about the shaft 
on ball bearings. 

The magnet poles may pull into contact with the disk 
when the magnets are excited. This horizontal twisting 
of the arms may be prevented by mounting upon the 
table, with the motor, two vertical braces which press 
against the arm nearer the motor at each side of the 
shaft. To decrease the friction between these braces 
and the brake arm the latter may be provided with 
rollers which ride on the vertical strips. The tendency 
of the poles to pull over will be found to diminish very 
considerably after the motor begins to rotate. 

A knife edge is set into the arms 2 ft. from the center 
of the motor shaft and a spring balance attached to the 
knife edge by means of a loop. The balance is sup- 
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ported by a frame from the floor. Any vibration in the 
balance may be decreased by connecting between the 
balance hook and the brake arm a spring lighter than 
the balance spring. A pound weight fastened to the 
balance hook will still further remedy this difficulty. 

A permanent rheostat is connected with the magnet 
windings and the motor switch. This is adjusted to a 
value which will give the minimum safe load on the 
motor. Thus the series motor will always have a safe 
load as long as the magnet windings remain intact. By 
shunting a variable resistance around the fixed resist- 
ance any desired increase of load may be obtained. 

The torque developed by this brake at varying speeds 
with different magnet excitations is shown in Fig. 2. 
The disk temperature does not become excessive when 
absorbing any of the loads corresponding to these 
various points. 


How the Detroit Edison Company Keeps Its 
Bulletin Boards in Good Order 


Instead of permitting each company organization to 
post a separate sheet of paper on all bulletin boards 
announcing its meetings, the Edison Illuminating Com- 
pany of Detroit has adopted a company calendar plan. 
Under this system calendar cards and calendar sheets, 
such as shown in the accompanying illustration, are 
printed each week designating the time, place and pro- 
gram for each meeting to be held during two weeks. 
The cards are then posted on the bulletin boards and the 
calendar sheets are mailed to each interested employee. 
In this way the company’s bulletin boards always carry 
all necessary information and yet are kept orderly in 
appearance. 


CALENDAR 
THE EDISON ILLUMINATING COMPANY 
OF DETROIT — 


Week of Jan. 24, to Jan. Sth, 1916 


Alexander Hamilton inatitute: Class, Mr. Hirshfeld's office. 
Bidg., 4:45 P.M. 


‘Class: Mr. Hirshfeld. Construction Engineering Depart- 
sek, tech one Whiewry S85 PLM. 


Edison Band: Rehoarsal, Elizabeth St, 6:00 P.M. Any member of the Edison 
Company who plays a band instrument is invited to join. 


Clas: Mr. ee te Subjects. Relation of Fuel Cast, 


‘Class: Mz. Hirt, Delray Auditorium, 4:45 P.M. Continuation of the subject, 
“Blectric. Power Plant Apparatus.” 


8:00 P.M. Delray Auditorium. - Mr. Dow will address the 
Club on “Electrical Wholesale and Retail.” A special car will leave 
Pontchartrain Hotel at 7:30 P: M. sharp, and go divest to Auditoriuys entrance, 
returning after the lecture. All employees aye welcome tw attend. 


Clas: Be: Se, Dietey Andborken, 1105 Ft Continuation of the subject, 
“Blectric Power Plant Apparatus.” 


18th floor Whitney 


Engineering Society Society Rooms, 6:15 P. M. Se een. 
Attomey at Cam, wil addrom the the Society on “Bonus and Penalty Clauses in 
Contrec' 


Week of Jan. 9th, to Jen, 15th, 1916 


Alexander Hamilton institute: Class, Mr. Hirshfeld's offfee, 18th floor Whitney 
Bidg., 4:45 P.M. + 


Chass: Advanced Steam Power, Mr. Hirshfield. Construction Engineering Depart- 
tment, 16th floor Whitney Bldg, 5.43 P. M. 


Edison Band: Rehearsal, Elizabeth St, 8:00 P.M Any member of the Edison 
Company who plays a band instrument is invited to join 


Class: Mr. C Del Anditorium, 6:15 P.M. Sabjec “Boiler Feed Pumps, 
Reci sacuinag and Cooftifugal: Steam Driven and Seems Driven Types.” 


Clase: Mr. Hirt, Delr ay Auditorium, 4:45 P. M.. Continustion of the subject, 
Electric Power Plant Apparatus.” 


ees See Annual Keno Party for members only. Games and refresh- 
Edison Power Club: Delray Auditorium, 6:15 P.M. Mr 
General Electric 


Flow Meter Department. 
“Flow Meters. 


R. &. Se 
Co, will give an lusty: 


Clase: Mr. Hirt, Delray Auditorium, 1:45 P. M. Continuation of the subject, 
‘Electrix Power Plant Apparatus. 


MARES Ann Arbor, New Engineering Bidg. 8:00 P. M. Eastern Standard 
ime, | Addres by Prof Franklin, Columbia University. New York. on subject 
a “Mechanical Analogies in Electricity and Magnetiam,“ illustrated by slides 
and models, All intenested are invited to attend 


‘ SPECIAL NOTICE 
Edison Meter Club: Eighth Annual Dancing Party, at the Arcadia, Febrvary 3, 1916. 


CALENDAR CARD USED BY DETROIT COMPANY TO ANNOUNCE 
ORGANIZATION MEETINGS 
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How the Tap Hole of a Blast Furnace Is 
Opened by an Electric Arc 


In the accompanying illustration Fig. 1 an operator is 
shown in the act of opening the tap hole of a blast fur- 
nace by means of an electric arc which is drawn between 
an electrode and the chilled metal in the tap hole. The 


heat of the electric arc burns through the chilled metal 
until the fluid contents of the furnace are reached. If 
during the opening operation non-conducting material 


FIG. 1—OPENING THE TAP HOLE IN A BLAST FURNACE BY AN 
ELECTRIC ARC 


is encountered, it is necessary to stop the arc and drive a 
steel bar through this mass. The process of melting is 
then continued, the arc following this bar of metal. 

In Fig. 1 a 250-volt circuit is being used, the potential 
being reduced by means of a water-barrel rheostat 
shown at the left in the illustration. A current of from 
800 amp. to 1000 amp. is ample for the operation. In 
Fig. 2 the apparatus required is shown. It consists of 
a special electrode holder, electrodes, cable, a resistor 
and a head shield or protector for the operator. All 
of the apparatus illustrated except the resistor and the 
cable was in this case home-made. The electrode holder 
consists of an iron pipe 4 ft. or 5 ft. long, in one end 
of which the electrode material is placed and clamped by 
means of a ring. The end of the pipe is split in order 
to give a clamping effect when the ring is forced down 
toward the end of the pipe. In the other end of the 
pipe a wooden pole is placed, the cable connection being 
made to the iron pipe. The entire length of the electrode 
and its holder is about 12 ft. 

The illustrations show the method as used at the 
Edgar Thompson works, United States Steel Corpora- 
tion, at Bessemer, Pa., and devised by the engineering 
department of the Westinghouse Electric & Manufac- 
turing Company. 


FIG. 2—-HOME-MADE EQUIPMENT FOR DRAWING AN ARC AND 
GUARDING THE OPERATOR 








JANUARY 22, 1916 


Scheme to Connect Power-Station Signal Bell 
with Factory Fire-Alarm System 


By JOHN W. HANOVER 


The scheme shown in the accompanying illustration 
was devised by the writer to connect a power-house 
signal bell with the fire-alarm system of a group of 
manufacturing buildings. The arrangement was sug- 
gested on account of the fact that a 2300-volt transmis- 
sion line runs very close to some of the buildings and 
it was considered advisable to “kill” the line in case of 
fire in the buildings. The scheme makes use of a tele- 
phone line which extends from the transformer house at 
the works to the power house, which is 5000 ft. away. 
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ARRANGEMENTS TO OPERATE A SIGNAL BELL FROM A TELEPHONE 
LINE 


The coils of an ordinary 5-ohm telegraph relay were 
connected across the two wires of the fire-alarm system 
as shown to prevent trouble occurring on the telephone 
line from interfering with the operation of the fire- 
alarm system. One relay contact was connected to the 
lightning-arrester ground wire and the other to one side 
of the telephone line. At the power house one side of 
a 6-in. vibrating bell was connected to the telephone 
lightning-arrester ground wire, and the other side 
through eight dry cells to the side of the telephone line 
that was connected to the relay at the transformer house. 

On account of the noise in the power station, the tele- 
phone was installed in a booth, making it impossible to 
hear the sound of ordinary telephone bells at any dis- 
tance from the booth. An ordinary push-button was 
installed across the relay contacts at the transformer 
house, and by using a code of signals the operator at 
the power station is able to know whether he is wanted 
at the telephone or for a fire at the works. The scheme 
has been in operation for one and one-half years and has 
given satisfactory service. 


Preventing Corrosion of Condenser Tubes by 
an Electrolytic Process 


At a meeting of the Faraday Society held in London, 
England, Dec. 8, 1915, the prevention of corrosion of 
metals immersed in liquids by means of an electrolytic 
process devised by Elliott Cumberland was explained. 
The method consists of introducing a higher counter 
electromotive force than that causing the corrosive 
action. It has proved itself effective in overcoming the 
dezincification of condenser tubes. Continuous current 
is supplied by a dynamo, working at 10 volts, to pieces 
of iron suspended in the liquid and suitably insulated 
from the vessel being protected. All agents of corrosion 
are transferred from the structure to the inserted iron, 
which is connected as anode, and any detrimental differ- 
ences of potential are overcome. The structure is pro- 
tected at the expense of these iron anodes, which are 
designed to last from eighteen months to two years. 

For many years this system has been used in steam- 
ships and in large power plants on shore, and it has 
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proved successful in severe cases where other methods 
had failed. The regular working of this electrolytic 
system also has a remarkable effect in removing hard 
scale from heating surfaces, etc., and preventing its fur- 
ther formation. The system may be applied to all types 
of steam boilers, economizers, feed-water heaters, tanks, 
propellers and stern frames of ships—in fact, all metals 
in contact with water or other corrosive materials. 

The amount of zinc necessary for the protection of 
the internal surfaces of steam boilers is stated to be 
as 1 sq. ft. of zine to 50 sq. ft. of heating surface. In 
the boilers of the Mauretania there are eighty-four zinc 
plates in each boiler, and these are renewed four times 
per year. Each plate is of pure rolled zinc and weighs 
about 20 Ib. At the present price of zinc (22 cents per 
pound) this would mean a cost of about $4.40 per plate, 
or an annual cost for the ship of about $37,000. The 
method therefore has an economical aspect as well as a 
protective one. 


Proper Adjustment of Brushes in Holders to 
Secure Good Operation 


By R. L. HEARVEY 


The angle at which a reaction-type brush-holder is 
set on a commutator plays an important part in the 
life of the brush and commutator. When the brush is 
set against the direction of rotation of the commutator, 
as shown in the accompanying sketch, the correct set- 
ting of the brush is of greater importance than when 
set in the opposite direction. If the brush is set too 
straight, the friction will pull it away from the holder 
and cause a chattering and sparking. If it is set too 
flat, there will be a tendency for the brush to wedge 
between the holder and the commutator. Some machine 
manufacturers using this style of brush-holder furnish 
a templet by which the holder can be accurately set, and 
in such a case it should be carefully used. 

Some time ago the writer was called upon to locate 
the cause of sparking with a generator using this type 





FIG. 1—DIAGRAM SHOWING PROPER SETTING FOR REACTION- 
TYPE BRUSH-HOLDER 
of holder. Upon making inquiries it was learned that 


the engineer had purchased a sheet of high-grade car- 
bon, so called, and made his own brushes. To save car- 
bon and work, both ends were made with the same angle 
and the holder was turned to suit the brush. The brush 
length had been made so great that the arm pushed 
the brush away from the holder instead of against it. 
The length Z should never be so great that the end 
of the arm B will be above the line AO drawn perpen- 
dicular to the face and through the arm center O. The 
manufacturers of this holder recommend that the holder 
be set as shown; nevertheless, there are a great many 
installations working in the opposite direction. 
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Ladder Made a Part of Substation Equipment 
by Ohio Company 

The Hardin-Wyandot Lighting Company, which has 
its general offices at Kenton, Ohio, and operates outdoor 
substations in several Ohio towns, makes a practice of 
locking an ordinary wooden ladder about 16 ft. long to 
each station structure. P. M. Magly, manager of the 
company, considers this practice both a time saver and 








LADDER ATTACHED TO TRANSFORMER POLES IN ORDER TO SAVE 
TIME IN EMERGENCIES 


a safety measure. In emergencies a ladder is generally 
not an easy thing to find in a small community, and the 
kind which are available are generally of the heavy 
home-made type that are not easily handled by one man. 
Mr. Magly also contends that the poles in substation 
structures should not be stepped because of the tempta- 
tion they present to small boys with an inborn desire 
to climb. The company also provides ladders at all large 
transformer installations which are not adjacent to 
substations. 


A Temperature ‘Rule-of-Thumb That Works 
Only One Way 


By E. C. PARHAM 
When the resistance of a copper winding at a certain 
temperature is known, its resistance at any other tem- 
perature or at the temperature corresponding to any 
other value of resistance can be obtained by means of 


formulas. For approximate results there is an old rule 
that is based on the assumption that the resistance of 
copper increases 1 per cent for each 21% deg. C. of tem- 
perature increase. In other words, given the resistance 
corresponding to a certain temperature, the tempera- 
ture corresponding to a higher resistance or the re- 
sistance at a higher temperature is obtainable within the 
limitations of the rule. However, neither the resistance 
corresponding to a lower temperature nor the tempera- 
ture corresponding to a lower resistance is obtainable, 
because in such cases the percentage is taken of a quan- 
tity that includes the resistance increase, whereas in the 
case of an increasing resistance the percentage is taken 
of only the lower value of the resistance. 

In one case an electrician was running a heat test on 
a generator. The temperature rise was to be deter- 
mined by means of thermometers as well as by the rise 
of resistance. He had noted the room temperature at 
the time of starting, and at the end of the run thermom- 
eter readings were taken and the hot resistance of the 
shunt winding was measured. It was then recalled that 
no measurement of the cold resistance had been made. 
Not wishing to wait the length of time required for the 
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machine to cool to its original temperature, and know- 
ing the thermometer corrections and what the cold re- 
sistance of the winding should be, he proceeded as fol- 
lows: 

The temperature of the room at the start was 20 deg. 
C., the measured hot resistance was 116 ohms, and the 
corrected final temperature was 60 deg. C. Knowing 
the characteristics of similar machines of the same rat- 
ing, he knew that these values of final resistance and 
temperature were about right. He also knew what the 
cold resistance should be, and he might safely have 
assumed it, but he did not choose to do so. Instead, 
he checked back with the 1 per cent rise per 24 deg. 
rule-of-thumb, as follows: 

Temperature rise = 60 — 20 = 40 deg. C. 

40 — 2.5 = number times 1 per cent of resistance = 16 
16 < 0.01 * 116 = 18.56 ohm = resistance rise. 
116 — 18.56 = 97.44 ohm = resistance cold. 

The resistance of the winding at 20 deg. C. was actually 
100 ohms as checked by applying the rule to the increas- 

ing function on the assumption of that initial value. 
Temperature rise = 60 — 20 = 40 deg. C. 
40 — 2.5 = 16 = number times 1 per cent resistance. 

100 + (0.01 * 16 K 100) = 100 + 16 = 116 ohm. 

It is thus demonstrated that within the limits of accu- 
racy of the rule it will work for increasing values but 
not for decreasing values. 


A Pumping Scheme with a Labor Charge 
Only 


The accompanying illustration shows a method of 
pumping water used by the Mobile & Ohio Railroad 
for its water supply at Booth, Ala. The installation 
comprises a crude waterwheel and two force pumps. 
The pumps deliver water through a 2-in. line 500 ft. 
long to a 20,000-gal. tank. 

The waterwheel is 14 ft. in diameter, with twenty- 
four radial paddles, each 6 ft. by 12 in. by 1 in. The 
radial spokes are 2 in. by 6 in., radiating from a 3-in. 
steel shaft to which is fixed a 28-in. driving wheel 
belted to a pulley 18 in. in diameter. To the shaft of 
this pulley are fixed two eccentrics which actuate the 
pump pistons as shown. The pumps have an 8-in. stroke 
and deliver 16 gal. of water a minute through a 
2-in. pipe. 

The difference in head between the pumps and the 
outlet at the top of the tank is 36 ft., and the delivery 


A WATER-PUMPING ARRANGEMENT THAT IS MORE NOVEL THAN 
EFFICIENT 


actually measured was 16 gal. a minute. The installa- 
tion requires very little supervision, one man attend- 
ing two plants of this type, at a labor charge of $30 
per month for each plant. 

As a case where inefficiency may be tolerated on ac- 
count of the expense of becoming efficient, this is an 
excellent -example. 
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Electric Domestic Heating 


The Physiological and Psychological Problems Involved, Aside 
from the Purely Technical Considerations—Radiation Heaters 
Versus Convection Heaters—An Electrical Method of Main- 
taining a Room at Constant Temperature 


= we are still far from a complete solution— 
nay, even a complete understanding—of all the 
problems which await solving in order to make 
domestic electric heating useful on the largest commer- 
cial scale is forcibly brought home to us in two papers 
recently presented in Great Britain by Prof. A. H. 
Barker and George Wilkinson respectively. The two 
authors approach the problem from totally different 
points of view. 

Professor Barker, whose paper is published in the 
London Electrical Review of Dec. 17, 1915, emphasizes 
the personal element which makes the problem so elusive 
and which enables a man to be comfortable when he 
thinks he is comfortable. Experiments have convinced 
the author that the oppression due to heat is the worst 
factor in feeling uncomfortable. Extended investiga- 
tions have been carried out at London University College 
on the subject. It is necessary to take into account the 
true temperature of the air apart from the effect of 
radiation, which is totally independent of the air tem- 
perature, and the author has devised special thermom- 
eters for ascertaining these quantities, with the result 
that he claims to have proved that “stuffiness” is due 
largely to the fact that the air temperature is too high 
and the radiant temperature too low. Hence he favors 
radiation rather than convection heaters. The open 
fire is very popular, having a high radiant temperature 
without heating the air excessively, while it also draws 
in fresh cool air which at the same time is at a lower 
absclute humidity. One feature of the open fire is that 
the temperature is not uniform all over the room—an 








FIGS. 1 AND 2—THERMOSTAT AND CIRCUIT-BREAKER FOR AUTO- 
MATIC TEMPERATURE CONTROL 


advantage, not a defect. To warm the incoming air as 
it enters a room is an utterly mistaken plan; the cold- 
ness and dryness of the fresh air are essential qualities: 
Dr. Leonard Hill and the author investigated complaints 
of the defective ventilation in the British House of 
Commons and found that immense volumes of fresh air 
are poured into it, yet the atmosphere produces lassitude. 





This feeling was found to be due to the feet of the mem- 
bers being cooled more than their heads, which is pre- 
cisely the wrong effect to be aimed at. In the open air 
the contrary is the case. Hence a good proportion of 
radiant energy should be projected downward in a room. 
Electri¢ carpets are admirable heaters. 

On the invitation of a British company the author has 





FIG. 5—CONNECTIONS FOR AUTOMATIC TEMPERATURE CONTROL 


carried out an extended series of experiments on electric 
radiators and has devised methods of separately testing 
the radiation and convection from them. By means of 
a thermopile and a device for holding the radiator in 
various positions he has obtained polar curves showing 
the distribution of the radiation in all directions. All 
electrical radiators have an efficiency of 100 per cent in 
converting electrical into heat energy, but the propor- 
tion of radiant to total energy varies with the construc- 
tion of the apparatus. The best he found was 69.4 per 
cent. He also determined the proportion of the total 
radiation which was directed on a zone 4 ft. high and 5 
ft. from the radiator, this being the part that would fall 
upon a person sitting in a chair at that radius. In the 
course of his experiments he ascertained that a person 
could feel comfortable while sitting still, in air at a 
temperature of 50 deg. Fahr., if the radiant heat falling 
upon him from one side was at least 2.5 watts per square 
foot of normal surface. When the air temperature was 
below 48 deg. Fahr. he could not feel warm, no matter 
what the radiation from one side only, but if radiant 
heat were supplied from both sides, a flow of 1.7 watts 
per square foot on each side enabled him to feel com- 
fortable in air at a temperature of 40 deg. Fahr. 

George Wilkinson, whose paper, presented before the 
British Institution of Electrical Engineers at Edin- 
burgh, is printed in the London Electrical Review of 
Dec. 24, 1915, discusses the problem of the use of electric 
heat to maintain a room at a uniform temperature. For 
long periods during the spring and autumn there are 
days when the mornings and evenings are cold while the 
rest of the day is warm and comfortable. 

These considerations led the author to give serious 
attention to the production of a suitable automatic tem- 
perature control. The apparatus consists of two parts, 
the thermostat, shown in Fig. 1, and the circuit-breaker, 
shown in Fig. 2. A diagram of connections is shown in 
Fig. 3. The thermostat (Fig. 1) is constructed with 
a steel tubular body (3) terminating in a faucet at the 
top (4), surmounting which is a fine-bore glass tube 
(6) inclosed by an inverted glass dome (7). The steel 
tubular body is charged with mercury, which, owing to 
expansion and contraction under the influence of heat 
variation, rises and falls in the fine-bore glass tube into 
which the mercury chamber vents. Within this glass 
tube a platinum wire (11) is suspended, which makes 
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and breaks contact with the mercury as the latter rises 
or falls. In order to enable the thermostat to operate 
without oxidation of the mercury or destructive spark- 
ing, the “make-and-break” contact is surrounded by an 
inert gas (hydrogen), by carrying the platinum wire 
through the top of a superimposed glass dome into which 
it is hermetically sealed. The rim of the glass dome is 
closed round the bottom by a mercury seal in the faucet. 
The temperature at which the instrument operates can 
be controlled by screwing or unscrewing the adjusting 
screw (5) protruding through the top of the cover. 

The circuit-breaker (Fig. 2) is formed by two bodies 
of mercury concentrically arranged and forming the two 
poles of the electric circuit. The point of “make and 
break” is on the top rim of the hollow porcelain insulator 
(5) separating the two concentric mercury poles (6) and 
(7). The “make and break” takes place in hydrogen, 
which is impounded by the superimposed glass tube (4) 
carried in the earthenware fixing block (1). The outer 
pole of mercury (7) also fulfills the function of a 
permanent gas-tight seal to the tubular glass chamber. 
The inner mercury pole makes contact with the bottom 
insulated metal bar (3), to which one line wire is at- 
tached. The outer mercury pole makes electrical contact 
with the metal dish (2) surmounting the earthenware 
fixing block, and to this metal dish the other line wire 
is attached. The “make and break”’ is effected between 
the two poles by the slow rise and fall of the concentric 
ring of mercury. Notwithstanding this slow rise and 
fall, however, both the “make” and the “break” are in- 
stantaneous, owing to the surface tension of the mer- 
cury, and the breaker can be depended upon to interrupt 
a current of 20 amp. at 250 volts without oxidization. 
The breakers have successfully dealt with a current of 
30 amp. at 200 volts (6 kw.), but the standard rating 
is fixed at 15 amp. 

A small coil of enameled high-resistance wire (22) 
is wound upon the cylindrical glass chamber of the 
breaker. This coil, which takes approximately 8 watts, 
is connected through the thermostat to one wire of the 
supply circuit, as shown in Fig. 3. When the mercury 
rises to a point corresponding with the temperature for 
which it is set contact is made in the fine-bore tube with 
the platinum wire and the circuit is thus completed 
through the coil upon the circuit-breaker. This coil 
quickly becomes warm and causes the inert gas within 
the glass cylinder to expand, thus expelling a portion of 
the outer concentric column of mercury through a con- 
necting duct into the surrounding receiver until the 
connection with the center pole is broken, thus opening 
the circuit and putting the radiator out of action. After 
the radiator circuit has been broken, the thermostat, 
owing to cooling, also breaks the heating-coil circuit. 
The heating coil on the circuit-breaker now cools and 
the gas contracts, causing the mercury forming the 
outer pole to rise until it stands well above the center 
mercury contact. Gradually the surface tension of the 
mercury is overcome, when it rolls over the edge of the 
concentric insulator and forms a complete contact over 
the whole surface, thus putting the radiator to work 
once more. The cycle is repeated from time to time as 
the temperature of the apartment reaches the maximum 
and minimum temperature variation allowed. 


Generators, Motors and Transformers 


Eddy-Current Losses in Transformer Copper.—M. 
VipMArR.—An article in which the author develops a 
mathematical theory of the losses caused by eddy cur- 
rents in the thicker copper conductors of transformers. 
These losses are calculated, with an accuracy sufficient 
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for practice, for various typical cases occurring in prac- 
tice. The case of an induction furnace is finally con- 
sidered. The results obtained by the author’s formulas 
are practically very exact.—Elek. u. Masch. (Vienna), 
Nov. 28 and Dec. 5, 1915. 

Single-Phase Stator Windings.—K. SACHS.—A long 
and highly mathematical article on single-phase stator 
windings in which different slots do not all contain the 
same number of wires, this difference in the number of 
wires per slot being utilized to produce certain beneficial 
effects.—Elek u. Masch. (Vienna), Oct. 24 and 31 and 
Nov. 7, 1915. 


Lamps and Lighting 


A New Displacement Law.—P. D. FooTe.—The two 
well-known displacement laws of Wien are consequences 
of Planck’s radiation law, but any number of displace- 
ment laws may be derived from the Planck equation. 
The new law derived by the present author states that 
the product of the absolute temperature and the A com- 
ponent of the center of gravity of the spectral energy 
curve is a constant. This relation may, for instance, 
be used for determining the important constant C, in 
Planck’s law.—Scientific Papers, Bureau of Standards, 
No. 259, Dec. 3, 1915. 

Are Lamp.—A note on the first public demonstration 
of the new Ediswan arc lamp, recently described in the 
Digest, before a meeting of the Illuminating Engineer- 
ing Society in London. The arc is between a tungsten 
anode and a carbon cathode. “The tungsten takes the 
form of a small sphere, and the carbon, which is com- 
bined to some extent with rare earths in order to give 
it a greater ionizing power, is in the form of a thick 
filament. The arc is started simply by ionizing; no 
contact between the poles is necessary. The warming 
up of the carbon filament gives the necessary ions to 
render the space between the two electrodes sufficiently 
conducting to carry the current. Those who saw the 
demonstration were struck, on the one hand, by the 
intense brilliancy of the tungsten sphere, and, on the 
other, by the very small amount of heating that occurs 
where the arc passes into the carbon filament. The 
latter is barely at a dull red heat over a proportion of 
its length, and as the arc itself does not give any appre- 
ciable light the glowing tungsten is the only luminous 
source which is noticeable.’”—London Electrician, Dec. 
17, 1915. 

Are Lamp.—A note on a recent British patent (No. 
22,437, 1914) for the are lamp noticed in the preceding 
abstract. It is “a lamp of the same size and shape as 
an ordinary incandescent lamp, in which an arc is pro- 
duced between tungsten electrodes in an inert gas. A 
heater is provided for ionizing the gas. One electrode 
is in parallel with one end of the heater, and the other 
electrode is formed by the ionizer or by a shield thereon. 
The current is automatically cut off from the heater a 
short time after starting. A small quantity of barium 
chlorate is provided in the bulb, which at the working 
temperature gives off a minute quantity of oxygen for 
facilitating the initiation of the arc.”—London Elec. 
Eng’ing, Dec. 16, 1915. 

Tungsten Arc Lamp.—A note giving an illustration 
of the first commercial tungsten are lamp placed on 
the market in England, as noticed in the preceding ab- 
stracts. It is called the “Pointolite” lamp, and is to be 
used specially for optical projection lanterns, for which 
purpose it is well suited, as the light emanates from a 
small ball of tungsten, shown almost full size in the 
illustration. The ionizing filament is seen under the 
ball, and the latter when the arc is struck is immediately 
moved by an automatic bimetallic support to a different 
position, slightly lengthening the are and avoiding the 
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aging of the portion of filament opposite the ball when 
cold. The extreme concentration of the source of light, 
practically all of which emanates from the ball, enables 
the most accurate focusing of the lamp with regard to 
both the lens and the reflector to be effected, giving a 
perfectly uniform disk of light on the screen, while the 
light is almost indistinguishable from daylight in color. 





TUNGSTEN ARC LAMP USED FOR PROJECTION LANTERNS 


At present the lamp can be used only on direct-current 
circuits, and a resistance box is provided, with plug 
connections which enable the outfit to be used on any 
voltage from 100 to 250.—London Elec. Review, Dec. 
24, 1915. 


Generation, Transmission and Distribution 


Swiss Water-Power Plant.—J. REYBAL.—An_ illus- 
trated description of the Biaschina and Ticinetto water- 
power plant, which will have a total capacity of 40,000 
hp., that can be raised at times to 48,000 hp. For the 
present only three generating sets, each of 10,000 hp., 
have been installed. The sets generate three-phase cur- 
rents at 8000 volts and fifty cycles. The energy is not 
intended for transmission but to supply the industrial 
district near the station, chiefly consisting of electro- 
chemical plants for the manufacture of artificial abra- 
sives, ferrosilicon, ferrochrome and the fixation of at- 
mospheric nitrogen.—La Lumiére Elec., Dec. 11 and 18, 
1915. 


Installations, Systems and Appliances 


Protective Induction Coils—ARTHUR PALME.—An 
article on the construction of reactance coils for use as 
protective devices against short-circuits in the network. 
The author discusses in succession reactance coils for 
the protection of generators and transformers, for bus- 
bar protection, and for feeder protection, and describes 
the designs of Brown-Boveri, Westinghouse, the Gen- 
eral Electric Company, and Murray and Torchio.—Elek. 
u. Masch. (Vienna), Aug. 22 and 29, 1915. 

Calculation of Effective Resistance of Earth Plates.— 
G. W. O. Howe.—The author refers to a paper read 
recently by E. W. Marchant before the British Associa- 
tion for the Advancement of Science, in which it is 
suggested that the resistance of earth plates should be 
expressed in terms of an equivalent length. In the 
present paper it is pointed out that this equivalent can 
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be calculated without resorting to measurements of 
specific resistance.—London Electrician, Dec. 10, 1915. 

Bridge Erection Plant.—The first part of a fully 
illustrated article on the crane equipment used in erect- 
ing the first Quebec bridge. A brief description is 
given of the new bridge and of the method to be followed 
in its erection, and the remainder of the article is de 
voted to a detailed account, including many valuable 
drawings, of the crane equipment used for the purpose. 
—London Electrician, Dec. 17, 1915. 


Electrophysics and Magnetism 


Electromagnetic Theory of Light—JAacoB KUNZ.— 
There is at present a difficult situation with respect to 
physical theories. The electromagnetic undulatory 
theory of light explains the phenomena of reflection, re- 
fraction, interference, diffraction, etc., but it fails to 
explain the phenomena of radiation, the photoelectric 
and the related effects. The corpuscular theories and the 
quantum theories, on the other hand, are especially in- 
vented for the explanation of the latter group of phe- 
nomena, failing to account for the first group. More- 
over, the older electromagnetic undulatory theory vis- 
ualizes phenomena, while the quantum theories do not. 
The author shows in the present paper how the electro- 
magnetic theory of very hard Roentgen and y rays leads 
to conclusions which remind us of an emission or cor- 
puscular theory of rays.—Phys. Review, December, 1915. 


Units, Measurements and Instruments 


Ammeter for High-Frequency Currents of Large In- 
tensity.—_M. PAVLOVSKY.—When alternating currents of 
high intensity are to be measured a transformer must be 
used since a shunt would lead to serious errors of meas- 
urement, especially in the case of high-frequency cur- 
rents. The problem to be solved in the present case is 
to devise a transformer without iron which gives a 
constant transformation ratio, to make the readings 
practically independent of the frequency, and to avoid 
all effects on the measuring circuit which might be 
produced by external currents such as the eddy currents 
set up in the little metallic mirrors. The principle of 
the transformer is shown in the diagram. The current 


A 





ARRANGEMENT OF TRANSFORMER FOR HIGH-FREQUENCY 
CURRENTS 


is wound on a non-magnetic ring in a plane perpendicu- 
lar to the current J, to be measured so that the circuit 
which carries the current J, forms the central axle. A 
current J, is induced in the coil of the ring and is meas- 
ured by a high-frequency ammeter A of the usual hot- 
wire type. Under these circumstances external fields do 
not influence the current of measurement. The ratio 
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of transformation equals the number n of the windings 
of the coil. In assuming that J, = nJ, an error is made 
which is different in the two cases of undamped cur- 
rents and damped oscillations. The mathematical theory 
of both cases is briefly given. On this principle an 
ammeter has been constructed for currents up to 300 
amp. and frequencies corresponding to wave lengths of 
10,000 meters. The primary is a copper tube, while the 
ring around which the coil is wound is made of wood. 
The transformation ratio is 1000—La Lumiére Elec., 
Dec. 25, 1915. 


Telegraphy, Telephony and Signals 


Wireless Transmitting Plant.——N. SKRITZKY.—A 
paper giving “some considerations on the Marconi high- 
power transmitting plant.” The author reaches the 
following conclusions: The Marconi high-power trans- 
mitting plant may be considered as based on the same 
principle as the transmitters with long and stationary 
spark, employed by Braun, Marconi and others. The 
most advantageous degree of coupling of the closed cir- 
cuit and serial K = M/\/L,L, is comprised within the 
limits K = 1 per cent to 2.5 per cent; there is no excita- 
tion by shock. The damping of the oscillations in the 
secondary system (aerial) can be considerably less than 
that of the two coupled circuits when measured sepa- 
rately. This diminution of damping is apparent, and 
it can be explained by the peculiarities of the primary 
circuit (premature extinction of the spark). The rela- 
tion between the observed damping in the secondary and 
the damping of the primary circuit is in fair accordance 
with the theory of feebly coupled circuits. The effi- 


Book Reviews 


SMOKE ABATEMENT AND ELECTRIFICATION OF RAILWAY 
TERMINALS IN CHICAGO. Report of the Committee 
of the Chicago Association of Commerce on Smoke 
Abatement and Electrification of Railway Terminals 
in Chicago. W. F. M. Goss, chief engineer. Chi- 
cago: Rand, McNally & Company. 1177 pages, 505 
tables, 719 illus. Price, $6. 

This is a compilation of a great mass of statistics and 
research findings bearing on the subject of smoke abate- 
ment and electrification of railway terminals in Chicago 
and the relation of these to each other. The book con- 
tains an introduction, six general headings and an ap- 
pendix. In the introduction is given a brief outline of 
the history and activities of Chicago, including the 
classification problem, territorial and population growth, 
Chicago as a manufacturing center and as a mercantile 
center, etc. Part I deals with the necessity for the 
electrification of Chicago’s railway terminals. It first 
takes up the subject of smoke abatement in large cities, 
both domestic and foreign, and then discusses the phys- 
ical, mechanical and chemical means of abating smoke, 
its effect on health, on vegetation, and the loss and dam- 
age to property due to smoke. The properties of smoke 
are then treated at some length. The relative impor- 
tance of steam locomotives, steam vessels, high-pressure 
steam stationary power and heating plants, low-pressure 
steam and other stationary heating plants, and metal- 
lurgical and manufacturing plants, as sources of smoke, 
are considered, and data and drawings are given to show 
the results obtained. Some space is also given to. the 
pollution of the atmosphere due to conditions in the 
city which contribute considerable dust to the air and 
the importance of these conditions as allies of smoke in 
the atmospheric pollution. Part II deals with the tech- 
nical feasibility and cost of electrifying the railway 
terminals of Chicago. In this section a complete review 
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ciency of the transfer of energy to the secondary circuit 
can attain as high values as in the plants excited by 
shock, that is 55 per cent to 65 per cent.—Proceedings 
of Electrotechnical Institute, Petrograd, Vol. XII, 1915; 
abstracted at length with illustrations in London Elec- 
trician, Dec. 10, 1915. 


Miscellaneous 


Technical Training —H. H. WRIGHT.—The chair- 
man’s address before the Yorkshire Section of the 
(British) Institution of Electrical Engineers. The 
author urged that a higher and more general standard 
of specialized technical education is needed for British 
electrical engineers. A much closer study of foreign 
markets is needed, and for that purpose a thorough 
technical and commercial education is as necessary for 
the salesmen as for the engineers. Far too little atten- 
tion has been given by sales engineers to the study of 
foreign languages. One of the first duties of British 
legislators after the war should be to provide the coun- 
try with an organized system of compulsory primary 
and secondary education, forming a co-ordinated step 
to the technical high schools and universities. The 
leaving age for primary schools should be raised, and 
the continuation schools made compulsory. The last 
period at the primary school should be devoted to a pre- 
apprenticeship training to test aptitude. “In England 
we make the mistake of allowing technical instruction 
too early. It should be under public control, and pri- 
mary, secondary and technical education should be in- 
separable and correlated.”—London Electrician, Nov. 
19, 1915. 


is made of the statistics of operation, traffic and train 
movements, and the possibility of using other than elec- 
trical means of transportation. A general review of 
the steam-railroad electrification already accomplished 
is also given. Following this is a consideration of the 
estimated cost of electrification under three different 
systems, the single-phase, the high-voltage direct-cur- 
rent system, and the 600-volt direct-current system. 
Part III deals with the results which are to be antici- 
pated from electrification in Chicago, showing the ef- 
fect upon operating expenses divided among the several 
accounts, and the effect upon safety. Part IV consid- 
ers the financial practicability of electrification, and 
Part V is the summary of conclusions with reference 
to the electrification of railway terminals. Part VI is 
the summary of the conclusions with reference to at- 
mospheric pollution, together with the recommendations 
based upon the committee’s studies. 


TELEPHONE APPRAISAL PRACTICE. By J. C. Slippy. Pub- 
lished by the author at 429 Oliver Building, Pitts- 


burgh, Pa. 100 pages. Price, $4. 

A fragmentary compilation, arranged in six chapters, 
on the subject of appraising telephone properties. The 
chapter titles embrace the following: General, inven- 
tory, costs, depreciation, commission requirements, and 
bibliography. Frequent quotations are given from a 
number of well-known authorities, together with notes 
and extracts from commission cases and public utility 
laws, some nine or ten different forms recommended 
for use in preparing inventories, unit cost data, life 
tables, depreciation estimates, and a very short bibli- 
ography. While this book is clearly not intended to 
cover all phases of the subject of valuation and possesses 
but little interest for the expert, it nevertheless brings 
together considerable information which will interest 
the non-technical manager or superintendent. 
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J. G. 


LEARNED 


John G. Learned, the chairman of the 
new Lighting Sales Bureau of the 
National Electric Light Association, is 
assistant to vice-president of the Public 
Service Company of Northern Illinois, 
with headquarters at Chicago. Mr. 
Learned entered central-station work in 
1900 as a salesman for the old Common- 
wealth Electric Company of Chicago, 
and in 1905 was appointed general con- 
tract agent for the North Shore Electric 
Company with supervision of the sales 
organization covering the large sub- 
urban territory of the company. When 
the North Shore Electric Company be- 
came part of the present Public Service 
company, Mr. Learned was appointed 
general contract agent for its northern 
and western divisions. In his present 
work Mr. Learned is associated with 
Charles A. Munroe, vice-president of 
the Public Service Company of Nor- 
thern Illinois, in charge of the manage- 
ment of commercial department affairs 
throughout the large suburban territory 
served by the company north, west and 
south of Chicago. 


F. H. Williams, Jr., for the past two 
years superintendent of the municipal 
water and light plant at Brownsville, 
Tex., has been appointed city manager 
of Brownsville. 


H. W. Peck, vice-president and gen- 
eral manager of the Schenectady (N. 
Y.) Illuminating Company, has been 
elected president of the Schenectady 
Board of Trade. 


John R. Galloway, president of the 
National Electrical Contractors’ Asso- 
ciation and a well-known figure in the 
electrical field, has moved his business 
into his large new store at 907 Ninth 
Street, N. W., Washington, D. C. 


John C. McLaughlin has been ap- 
pointed as the successor of the late 
E. S. Marlow, commercial manager of 
the Potomac Electric Light & Power 
Company, Washington, D. C. Mr. Mc- 
Laughlin has had the title of chief clerk 
of the company for a number of years. 


W. G. Heacock has been appointed 
sales manager for the _ Electrical 
Maintenance Company of Youngstown, 
Ohio. Mr. Heacock went to Youngs- 
town from Harrisburg, Pa., where he 
had twenty-four years of practical ex- 
perience in the electrical contracting 
business. 





of the Industry 


Changes in Personnel 


and Position— 


IL Biographical Notes 





Frank J. Sprague, who is a member 
of the Naval Consulting Board, is the 
guest of Capt. Hugh Rodman of the 
superdreadnaught New York during the 
maneuvers and target practice of the 
Atlantic fleet this month. Mr. Sprague 
purposes to renew his study of ship 
construction and naval gunnery, a sub- 
ject in which he specialized when an 
officer of the construction corps of the 
navy. Mr. Sprague is a graduate of 
the Naval Academy at Annapolis, hav- 
ing been graduated at the head of his 
class in ship construction and electrical 
engineering. 

F. Hopkins, owner of the Compania 
de Luz y Fuerza Electrica of San 
Ramon, Costa Rica, who is visiting the 
United States for the purpose of secur- 
ing capital and electrical equipment to 
enlarge his generating and transmis- 
sion system, is making his headquarters 
at 504 Federal Building, Chicago. Born 
and educated in the United States, Mr. 
Hopkins moved to Central America 
from South Dakota about twenty-two 
years ago and, beginning with little 
capital and a small plant, has built up 
a central-station system serving sev- 
eral towns and one mining district in 
the vicinity of San Ramon. 





THOMAS BIBBER 


Thomas Bibber, who has been prom- 
inent in the Jovian Order, has been 
appointed general sales manager of the 
Adams-Bagnall Electric Company of 
Cleveland, Ohio, and will make his 
headquarters in that city. Mr. Bibber 
was formerly sales manager for Ed- 
wards & Company, New York City, and 
for some months has been Eastern field 
manager for the Adams-Bagnall com- 
pany, with offices at New York. 

L. M. Graham has resigned his posi- 
tion in the Department of Water Sup- 
ply, Gas and Electricity of the city of 
New York to take charge of sales for 
the Connecticut Dynamo & Motor Com- 
pany of Irvington, N. J. 


just 
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DR. A. E 


KENNELLY 


Dr. Arthur Edwin Kennelly, who has 
been elected president of the 
American Institute of Radio Engineers, 
is professor of electrical engineering in 
Harvard University, Cambridge, Mass., 
and, under the new consolidation plan 
with the Massachusetts Institute of 
Technology, is director of the electrical- 
engineering research laboratory of the 
latter institution. Dr. Kennelly» was 
born at Bombay, India, in 1861. He 
received his degree of doctor of science 
from the Western University of Penn- 
sylvania. Following several years of 
varied experience in the field of ocean 
telegraphy, he served from 1887 to 
1894 as principal assistant to Thomas 
A. Edison, and from 1894 to 1901 he 
was associated with Prof. Edwin J. 
Houston in the firm of Houston & Ken- 
nelly, consulting electrical engineers, 
Philadelphia. Since 1902 Dr. Kennelly 
has been professor of electrical engi- 
neering at Harvard. In 1902 he also 
acted as engineer in charge of laying 
the Mexican government Gulf of Mex- 
ico cables. From 1898 to 1900 he was 
president of the American Institute of 
Electrical Engineers, and in 1904 he 
acted as general secretary and United 
States delegate to the International 
Electrical Congress at St. Louis. He 
is a member of the American Electro- 
therapeutic Association, a fellow of the 
Royal Association for the Advancement 
of Science (of Great Britain), and a 
member of the (British) Institution of 
Electrical Engineers. Dr. Kennelly is 
the author of a number of works on 
electrical-engineering theory and prac- 
tice, including “Dynamic Machinery,” 
“Electro-Dynamic Machinery,” “Elec- 
tricity Made Easy,” “The Interpreta- 
tion of Mathematical Formule,” “Wire- 
less Telegraphy,” and “The Application 
of Hyperbolic Functions to Electrical 
Engineering Problems,” besides numer- 
ous articles, monographs and papers in 
the technical press. 

C. E. Allen has been appointed man- 
ager of the supply division in the Chi- 
cago office of the Westinghouse Elec- 
tric & Manufacturing Company to suc- 
ceed W. R. Pinckard, who will continue 
his duties in the supply division as spe- 
cial representative. Mr. Allen was re- 
cently transferred to the Chicago office 
from the East Pittsburgh works of the 
company. 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 
Used in the Electrical Field 





Refinements in Design of Electrically Operated Fans for 1916 


The keynote of the 1916 fan types is improvement in 
exterior design and finish, and many new and artistic 
effects have been attained by unusual and striking 
methods of mounting and suspension. As a matter of 
fact, the natural evolution of fan mechanism has pro- 
gressed to a point of such perfection in operation and 


FIGS. 1, 2 AND 3—DIEHL, EMERSON AND 
efficiency that from year to year small change can be 
expected or desired. The genius of the manufacturer 
is now directed mainly to such measures of refinement 
as will improve its features of convenience and utility. 

Of the strictly new models, attention may be called to 
the Westinghouse gyrating fans which were first 
described in the ELECTRICAL WoRLD of Nov. 13, 
1915. These fans are made in the ceiling, floor- 
column and counter-column types, and, according to 
the manufacturer, the thorough circulation pro- 
duced by the fans has earned for them the name 
of the “scientific breeze makers.” Attractive com- 
binations of ceiling fans and lighting fixtures sus- 
pended either by chain or single-pipe supports are also 
among the recent developments, as exemplified by the 
Diehl, Westinghouse and Emerson makes shown in the 
accompanying illustrations. Another interesting fan 
is the Menominee socket fan, as it is called, which is 
suspended from the ceiling by a cord and is designed 
particularly for use in hospitals and over desks. 
models of attractive appearance are the so-called table 
fans, one of which is the Racine fan, shown herewith. 
The hand-painted pedestal-type fans placed on the mar- 
ket by the Crucet Manufacturing Company, 256 West 
Twenty-eighth Street, New York, which were described 
in the ELECTRICAL WORLD of Sept. 4, 1915, should also 
be mentioned in this connection. 


DESK AND BRACKET FANS 


Many improvements and refinements have been intro- 
duced in the design of desk and bracket and combination 
desk-and-bracket fans of both the oscillating and sta- 
tionary types, and nearly every manufacturer of fans has 
one or more new models of these very useful machines 
ready for distribution. For the 1916 season the Robbins 
& Myers Company has brought out a complete new line 
of desk and oscillating fans of drawn-steel-frame con- 
struction. In this line two new sizes have been intro- 
duced, the 6-in. desk fan and the 9-in. oscillator. All the 


Other’ 


fans except the 6-in. and 9-in. types are provided with 
six blades. The 6-in. fan is equipped with four blades 
and the 9-in. fan with five blades. The steel shells of 
the machines are of extra heavy metal, 3/32-in. thick. 
The new 6-in. desk fan is driven by a Universal motor 
which will operate on direct current of any voltage from 


— _— 


WESTINGHOUSE ORNAMENTAL ELECTROLIER CEILING-TYPE FANS 


100 to 120 and on alternating current of any frequency 
from twenty-five cycles to sixty cycles or any pressure 
of from 100 volts to 120 volts. A switch in the 
base enables one to operate the fan at two speeds. The 
9-in. oscillating fan is designed especially for house- 
hold service. It may be operated by either a model 26 
alternating-current motor or a model 27 direct-current 
machine. The oscillating mechanism is of the gear 
type. Three-speed regulation is provided. The 12-in. 
and 16-in. desk fans are operated by model 21 induction 
motors and are provided with a three-speed switch. 
These machines may also be operated by a model 22 
direct-current motor. The alternating-current fans of 
the 12-in. and 16-in. oscillating type are operated by 
model 24 induction motors, which require no centrifugal 
or automatic starting switches, and model 25 direct- 
current machines. 

The 1916 fans of the Diehl Manufacturing Company, 
Elizabeth, N. J., include machines of the 8-in., 12-in. and 
16-in., desk and bracket, oscillating and non-oscillating 
types. The bodies are one-piece die castings which, un- 
marred by angles or protuberances, pass in unbroken 
curves to the rounded base. Clasping this base is a 
soft-rubber pad, giving a non-scratch seating to the fan. 
Access to the motor is provided by a detachable dust- 
proof-fitting end cover. A convenient joint is employed 
for changing the angle of the fan body when bracket 
mounting is desired. The fans are equipped with three- 
speed regulators. The oscillating fans have simple gear 
reductions and oscillate through an arc which measures 
90 deg. Black has been adopted as standard finish for 
these fans. 

The Emerson Electric Manufacturing Company, 2024 
Washington Avenue, St. Louis, Mo., has recently placed 
on the market a Universal-type motor for operating 8-in. 
fans. This “Northwind” fan motor, as it is called, is de- 
signed to operate on pressures of from 100 volts to 120 
volts, alternating current or direct current. The motor 
operates at two speeds, the starting switch being in the 
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motor base. 
vided with a convertible desk-bracket base and weighs 
4 |b. 

The drawn-steel construction of the frames is one of 
the noteworthy features claimed for the desk and bracket 
fans placed on the market by the Westinghouse Electric 


The fan shown in the illustration is pro- 


& Manufacturing Company, East Pittsburgh, Pa. The 
manufacturer also asserts that the fans operate quietly 
and are of pleasing appearance. The six-blade fan is 
particularly quiet in operation, it is declared, because 
of its lower speed, the extra blades compensating for 
decrease in speed, so that the same volume of air can be 
moved as in the higher speed four-blade fans. 

One of the latest types of machines added to the fans 
brought out by the Menominee Electric Manufacturing 
Company, Menominee, Mich., is the type No. 150 single- 
speed 8-in. fan. It is a low-price machine and is of 
cast iron throughout, being so constructed, the manu- 
facturer points out, as not to suggest its low price. The 
fan is operated by a Universal-type motor. 

All of the fans excepting those designed for 125 cycles 
or higher frequencies made by the Century Electric 
Company, St. Louis, Mo., are provided with a five-point 
switch and speed coil in the base. The speed coil is 
designed for a reduction of speed of 35 per cent to 40 
per cent on sixty-cycle circuits with normal voltage at 
the fan-motor terminals. Century fan motors are what 
are generally known as the split-phase induction type 
of single-phase motor. The base is of drawn steel. Each 
fan is provided with swivel and trunnion and can be 
converted to a bracket type without the use of extra 
parts by loosening a cap screw and turning the fan- 
motor body at a right angle to the base. The oscillating 
mechanism of the oscillating fans consists of a double 
worm-gear crank disk and connecting rod. Two ranges 
of oscillation may be secured by shifting the crank pin 
to the different holes in the crank disk, the maximum 
being about 100 deg. 

The Fidelity Electric Company, Lancaster, Pa., has 
recently placed on the market a new 8-in. fan and a 
12-in. fan. Each machine is provided with a single 
bearing, which is of ample size, it is pointed out, and 
is rigidly fitted into the bearing bracket, being so placed 
that a balance is obtained between the fan blades and 
the armature, thus equalizing the strain and insuring 
minimum wear. The bearing is of phosphor bronze and 
is lubricated by a one-wick oiler. The support for the 
motor head is of the swivel-trunnion type. The sup- 
port is non-rigid and therefore acts as a cushion for 
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type. It is especially well adapted for use in small 
rooms, telephone booths, by the bedside, on the desk, 
and in inclosed motorboats and automobiles. It is 
finished either in nickel or oxidized copper. The fan is 
11 in. high and 9 in. wide over all, and may be attached 
to the wall. The weight complete is 6 Ib. The motor 
operates on either direct current or alternating current 
at pressures of from 8 volts to 120 volts. 

The “Star” fans, as they are called, which are being 
placed on the market by the Fullerton Electric Company, 
109 West Twenty-sixth Street, New York, are provided 
with pressed-steel frames and laminated field cores, and 
are designed to operate at a speed of 1400 r.p.m. The 
motor bodies in the oscillating fans operate on ball 
bearings. The worms in the oscillating fans can be 
placed in position or removed without touching the 
armatures. The 12-in. fan takes 35 watts and the 16-in. 
50 watts. Special safety devices are provided for ob- 
viating stripping of gears or burning out. Thumb- 
screw adjustment is provided for changing the flow of 
air without moving the base of the fan. A readily 
adjustable oscillating cone permits three degrees of 
oscillation or no oscillation. A _ball-and-socket joint 
with stirrup lock in the base permits easy and secure 
adjustment of the fan at any angle. 

The most important addition to the line of fans placed 
on the market by the General Electric Company, Sche- 
nectady, N. Y., is the 9-in. machines. All 8-in., 9-in., 
12-in. and 16-in. fans are arranged for two or three 
operating speeds with “off” position. The control 
switch, which is mounted in the base, is of improved 
lever design with notched guide, insuring a positive 
setting for each speed. The 12-in. and 16-in. types have 
swivel and hinged-joint mounting, permitting the move- 
ment of the fan horizontally or vertically through a wide 
angle. Ease of conversion from desk to bracket type 
is, the manufacturer points out, a notable feature. The 
8-in. and 9-in. fans are provided with a hinged mount- 
ing only, the swivel feature being omitted because of 
the lightness of the fan. The reduction mechanism of 
the new oscillating desk-bracket fan is inclosed in a 
dust-proof cast-iron box mounted on the rear cap. 
The oscillator, having a maximum stroke of 90 deg. 
and a swivel adjustment of 90 deg., may be adjusted to 
any point within an are of 180 deg. A simple friction 
device in the reducing mechanism prevents the motor 
from overturning or burning out should it encounter 
an obstruction during the stroke of oscillation. The 
General Electric Company is also placing on the market 





FIG. 4, 5 AND 6—ROBBINS & MYERS SIX-BLADE DESK FAN AND ELECTROLIER CEILING FAN, AND HUNTER REVERSIBLE CEILING FAN 


dissipating to a large degree any vibration, thereby 
conducing to smooth running. The fans are operated 
by Universal-type 110-volt motors, which operate on 
alternating current of any frequency from sixty cycles 
down. 

The “Breezer”’ No. 60 fan, as it is called, recently 
developed by the Lindstrom, Smith Company, Chicago, 
Ill., is of the 8-in. Universal non-oscillating desk-bracket 





a six-blade fan for slow-speed operation, which is de- 
signed especially for residence use. 

Another fan operated by a Universal-type 110-volt 
motor is an 8-in. machine placed on the market by the 
Carleton Company, 170 Summer Street, Boston, Mass. 
The fan, according to the manufacturer, is especially 
well adapted for use in hotels and motion-picture the- 
aters. Use is made of a die-casting case, built-up com- 
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mutator, bronze bearings, wick-feed oilers and switch 
and controller in base for giving three speeds. A joint 
of a special type is employed, permitting, it is claimed, 
a variety of adjustments. 


CEILING FANS 


In ceiling fans a variety of new and improved models 
are being offered for distribution by the Emerson Elec- 


FIGS. 7 AND 8—CENTURY AND FIDELITY DESK FANS 
tric Manufacturing Company, 2024 Washington Avenue, 
St. Louis, Mo. The type 38,641 fan shown in the illus- 
tration is provided with four blades having a sweep of 
52 in. and is of the ornamental type, being finished in 
light matte brass. The three-point chain suspension, 
together with the ornamental lighting fixture mounted 
below, adds to the artistic effect of the entire outfit. 
Chains are provided of suitable length to hold the tip 
of the lamp 3.5 ft. from the ceiling. Another so-called 
electrolier fan is a type 39,661 fan, as it is called, which 
is provided with 32-in. sweep, six blades and three-point 
chain suspension. New plain ceiling fans placed on 
the market by the Emerson company are the type No. 
36,641, four-blade, 52-in.-sweep fan and the type No. 
37,641, three-speed machine, with four blades and 52-in. 
sweep. All the ceiling-type fans are operated by motors 
of the induction type. 

The Robbins & Myers Company, Springfield, Ohio, has 
developed a new ceiling fan for 1916 known as the style 


FIGS. 9 AND 10—MENOMINEE SOCKET FAN AND LINDSTROM- 


SMITH DESK FAN 


H machine, designed for fifty cycles and sixty cycles, 
alternating current. The motor utilized in operating the 
fan is of the self-starting shaded-pole type. A three- 
speed switeh.is employed, giving speeds of 215 r.p.m., 
175 r.p.m. and 120 r.p.m..on sixty cycles and 165 r.p.m., 
124 r.p.m: and 125.r.p.m..on fifty cycles; 175 watts, 160 
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watts and 135 watts and 140 watts, 127 watts and 115 
watts are taken on sixty-cycle and fifty-cycle current re- 
spectively. When so desired, the fan can be equipped 
with electrolier fittings as shown in the illustration. 
Thus equipped, the fixture box of the fan is fitted with 
3.5-in. light brackets and elbows. 

The Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., has developed a six-blade 
ceiling fan which is said to be very quiet in operation 
because of the lower speed possible with the extra 
blades. In the accompanying illustration a 56-in. ceil- 
ing fan equipped with a “Brascolite” fixture is shown. 

The Diehl Manufacturing Company, Elizabeth, N. J., 
has brought out nine 1916-model ceiling fans for direct 
current and three for alternating current, a type No. 46 
ceiling fan equipped with a four-light electrolier fitting 
being shown herewith. The latter-named fan is of the 
semi-ornamental iron-clad type provided with four 
blades with a sweep of 56 in. The fan is normally 
equipped with one-speed regulation, but three-speed 
regulation may be provided if desired. The fans are 
handsomely embellished with spun-brass work. 

All the ceiling fans made by the Century Electric 


FIGS. 11 AND 12—RACINE TABLE FAN AND FULLERTON DESK FAN 


Company, St. Louis, Mo., are of the alternating-current 
type and are provided with a sweep of 58 in. If so 
desired, these fans may be equipped with electrolier 
arms. 

The Hunter Fan & Motor Company, 114 Liberty 
Street, New York, has brought out an adjustable ceil- 
ing' fan which is designed to blow the air either upward 
or downward and which can be adjusted so as to make 
the air current strong or moderate. The adjustments 
can be made while the fan is in motion without screw- 
driver or any other tool. The fan is being made in 
both the plain and ornamental types with or without 
electrolier attachments. It can also be equipped with a 
wall rheostat and switch for obtaining seven speeds. 


TABLE FANS 


A table fan, as it is called, which is provided with a 
deflecting plate of rigid construction on which can be 
mounted suitable table decorations, has been brought 
out by the Racine Electric Company, Racine, Wis. The 
fan is 8 in. in diameter and is particularly advantageous 
because of the fact that the breeze will not disturb any 
loose objects on the table. With such a fan a breeze 
is thrown in all directions at the same time. Other 
table fans of comparatively recent development are 
being made by the Menominee (Mich.) Electric Manu- 
facturing Company. (see ELECTRICAL WORLD, Jan. 23, 
1915) and the Lindstrom, Smith Company, Chicago, I]. 
(see ELECTRICAL WORLD, May 15,1915). .. y 
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Pump for Vacuum Heating 
System 


The motor shown herewith is em- 
ployed in connection with a vacuum 
heating system in which a low-working 
pressure throughout the entire heating 
system is made possible by introducing 
a vacuum in the return lines. This 





MOTOR-DRIVEN PUMP FOR VACUUM HEAT- 
ING SYSTEM 


Deane 8-in. by 7-in. power vacuum 
pump, which is marketed by the Inter- 
national Steam Pump Company of 
Holyoke, Mass., is able to take care of 
an entire system having about 10,000 
sq. ft. of radiating surface. It is driven 
by a Westinghouse 7.5-hp. motor 
through a worm gear, which eliminates 
the noise usually accompanying spur- 
gear drive and makes a quiet pump 
suitable for service in residences and 
offices and other places where noise is 
objectionable. 


Vacuum-Type Electric Washing 
Machine 


When the Du Mond Manufacturing 
Company of Cedar Falls, Iowa, designed 
the “Klean Kwick” washing machine 
shown herewith, it worked on the prin- 
ciple that soap and water clean clothes 
by the action of the soapy water pass- 
ing through the fabric. Pounding 
clothes with a slab on a rock at the side 
of a stream or rubbing them back and 
forth on a washboard cleans the clothes, 
but the work is fatiguing and the 
clothes are soon worn out from the 
severe usage in laundering. So, to ob- 
tain the desired action of the water 
through the clothes without wear and 





ELECTRIC WASHER WITH FOLDING 
BENCHES 


with little effort, a stomper or vacuum 
cup has been designed by the above- 
named concern to be moved up and 
down in the tub of clothes and to force 
the water back and forth through the 
garments first by suction and then by 
pressure. The vacuum cup is attached 
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to the lower end of a vertical plunger 
rod set in extra-long bearings and is 
driven by a Westinghouse motor 
mounted beneath the tub as illustrated 
and protected from all water and mois- 
ture. The wringer, too, is driven by 
the motor, which is designed to operate 
the washer and the wringer at the same 
time. A release lever is provided to 
protect the operator from injury in the 
wringer and all working parts of the 
machine are guarded. The benches can 
be easily folded up compactly with the 
machine when not in use. 


Countershaft Induction Motor 
with Base 


The countershaft induction motors 
shown herewith are designed for use 
where service conditions are severe. In 
both cases a standard Crocker-Wheeler 
induction motor is mounted on a 
massive base which serves as a support 
for the countershaft bearings. This 
method of construction results in a low 
center of gravity and makes it possible 





1—-COUNTERSHAFT 


FIG. 
BEARING 
WITH BASE 


MOTOR WITH 


SUPPORT CAST INTEGRAL 


to have the countershaft bearings the 
maximum distance apart, thus taking 
care of the heavy thrust that occurs at 
the pinion end of the countershaft. 
Alignment of the countershaft bear- 
ings is insured by this mounting and 
by using a semi-self-aligning design 
of bearing. 

Additional rigidity is given to the 
supports of the design; shown in Fig. 1, 
by the use of two webs or braces on 
the outside surface of the base. The 
bearings proper are castings designed 
to hold the journal box and to have an 
oil well in the lower portion. The oil 
wells are tapped for oil gages and drain 
plugs and are fitted with dust-proof 
sight-hole covers. The ends are, in 
addition, protected by tightly fitting 
dust covers. The journal box fits into 
the bore of the bearing housing as 
accurately as do the journal boxes of 
the rotor in the motor shields, the con- 
struction being similar. The journal 
box is maintained in position by a set 
screw projecting into a drilled hole in 
the top. Oil-ring lubrication is used 
on all bearings. 

The pinion on the rotor shaft and 
the gear on the countershaft are in- 
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closed in a two-part gear case, each 
half being securely bolted to the base 
of the motor. A hand-hole with a self- 
closing cover is provided in one half of 
the gear case to render the gearing 
readily accessible for inspection and 
lubrication. When it is desired to at- 
tach the motor to the ceiling or on a 
wall, the motor shields and bearings 





2—-MOTOR 
SHAFT BEARINGS 


FIG. WITH SPLIT-COUNTER- 


and the two countershaft bearings can 
easily be rotated through the necessary 
angle, so that the oil rings in the four 
bearings will operate properly. 

In Fig. 2 is shown another type of 
construction, the base of the motor 
being more massive and the counter- 
shaft mounted to one side of the base 
of the machine. Split countershaft 
bearings are employed, the lower halves 
of which are cast integral with the 
base. The caps are held together ky 
means of four bolts. Otherwise the 
general construction is similar to that 
employed in the type of motor previ- 
ously described. 

As both types of construction per- 
mit the use of a standard induction 
motor, the owner of a standard plain 
motor can easily change it at any time 
into a geared countershaft machine by 
purchasing the countershaft parts. The 


countershaft motors are being made 
by the Crocker-Wheeler Company, 


Ampere, N. J. 


Key and Keyless Sockets 

The Benjamin Electric Manufactur- 
ing Company, Chicago, Ill., has placed 
upon the market a new line of sockets, 





PORCELAIN SOCKETS OF 
LESS TYPE 


KEY AND 


KEY- 


consisting of two types, the one having 
a lever key and the other being keyless, 
both types being interchangeable with 
a variety of caps and bases. Two gen- 
eral forms of caps are provided. The 
first type is a porcelain cap for use in 
pendent work, while the second is a 
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metal cap with bushings ranging in 
diameter from % in. to % in. Only one 
form of base has thus far been de- 
veloped, but the company is contem- 
plating bringing out other types. In 
every case the socket is held to the cap 
or base by means of two screws. The 
binding terminals are attached to the 
face of the cap or base. The base of 
the metal cap is permanently attached 
to the cap. All of the sockets have 
been approved by the National Board of 
Underwriters. They are rated as fol- 
lows: The keyless type, 660 watts at 
600 volts; the type with key, 250 watts 
at 250 volts. 


Gyratory Foundry Riddle 


The device shown herewith has been 
designed to reduce the cost of labor in 
making castings. The machine is a re- 
cently developed foundry riddle of the 
gyratory type. The motion of the rid- 
dle is obtained by the inertia effect of 
an unbalanced flywheel which causes 
every part to gyrate. The sand travels 
around in a circle. The outfit complete 
weighs about 90 lb. and so can be eas- 
ily moved from place to place as it is 
needed. The riddle is particularly use- 
ful suspended from a trolley running 
on a cable stretched parallel with the 
line of molders in the foundry. Owing 
to its design there are no obstructions 
in the way of a shovel, and, being sup- 
ported from above, a wheelbarrow can 
be run under the riddle for receiving 
the sand. 

The riddle is operated by a Westing- 
house totally inclosed 1/6-hp. vertical 
motor made especially for the Great 
Western Manufacturing Company of 
Leavenworth, Kan., the maker of the 
outfit. A cord and plug are provided 
which may be connected to any lamp 
socket. The motor is equipped with a 
ball thrust bearing, and a total of only 


MOTOR-DRIVEN FOUNDRY RIDDLE 


three bearings are used in the drive, all 
of which are dust-proof. The riddle is 
provided with a sieve 20 in. in diame- 
ter and is designed to do as much work 
as would be performed by a crew of 
ten men sifting sand by hand in the 
old-fashioned way. 
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Self-Starter for Small Direct- 
Current Motors 


A new self-starter for small direct- 
current motors rated at from 0.5 hp. to 
3 hp., operating at 115 volts and 230 
volts, has recently been developed for 
constant-speed machine-tool or similar 
service where frequent starting is re- 
quired. The starter consists of a line 
switch, line contactor, accelerating con- 
tactor and resistor. The units are de- 
signed to regulate automatically the 
acceleration and open the circuit in 
case the voltage fails. Fuses protect 
the motor against overload. The switch 
is totally inclosed in a cast-iron case 
and is provided with certain safety fea- 
tures which protect the operator from 
injury. The cover over the switch parts 
can be opened only when the line switch 
is open. The line switch, operated by 


TWO-POINT CONTACTOR PANEL FOR SMALL 
DIRECT-CURRENT MOTORS 


a lever outside of the case, can be closed 
only when the cover is shut. In addi- 
tion, the cover can be locked shut or the 
switch can be locked open. The 
CR-2271 starter, as it is called, can be 
operated by push-buttons at convenient 
points or by a line-switch handle on 
the right-hand side of the starter. It 
is being manufactured by the General 
Electric Company, Schenectady, N. Y. 


Motor-Driven Automobile Air- 
Supply Outfit 


Automobilists usually like to be able 
to inflate their tires while buying gas- 
oline or accessories, and the station 
that is best and most conveniently 
equipped in this respect will usually 
get their business. The economical 
portable air-supply outfit which is 
shown in the illustration is being man- 
ufactured by the Leader Iron Works 
of Decatur, Ill. The complete set con- 
sists of a motor, an air compressor, an 
automatic controller, an air tank and 
fixtures. The motor is a Westinghouse 
1-hp. repulsion-induction-type machine 
having a high starting torque and low 
starting current. Frequent starting and 
stopping of the motor is eliminated 
by the use of a 14-in. by 36-in. welded 
air tank which is of sufficient capacity 
to inflate several tires. The air pres- 
sure in the tank is maintained at be- 
tween 110 lb. and 150 lb. per square 
inch by an automatic controller on the 
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motor. Thus air at the desired pres- 
sure is always available. The com- 
pressor is equipped with a 2.5-in. by 
3-in. cylinder which is air-cooled and 
provided with a hand unloader. Fit- 


ELECTRIC TIRE INFLATER 


tings for connection are provided as 
well as a 5-in. pressure gage, a pop 
valve, a drain cock and other con- 
venient accessories. 


Electric Vacuum-Plunger 
Washing Machine 


An_ all-metal washing machine 
equipped with a vacuum plunger which 
is operated by a crank belted to the 
motor, as shown herewith, has just been 
developed. It is provided with a gas 
burner mounted directly under the tub 
for heating the water. Boiling suds and 
steam are forced upward from the bot- 
tom of the boiler through the clothes, 
and then downward on the returning 
stroke of the plunger. All parts are of 
metal and are of copper or galvanized 
aluminum finish as desired. The motor, 
which is rated at 0.20 hp. and operates 


ALL-METAL ELECTRIC WASHER 


at 1750 r.p.m., is being made by the 
Robbins & Myers Company, Springfield, 
Ohio, and is mounted on a plate under 
the tub. The machine is being placed 
on the market by the Almetal Manu- 
facturing Company, 7227 Manchester 
Avenue, St. Louis, Mo. 
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Electricity a Factor in Capturing Trade 


E. W. Lloyd of the Commonwealth Edison Company 
of Chicago, president of the National Electric Light 
Association, who was in New York this week, believes 
that if the United States is ever permanently to acquire 
some of the choicest manufacturing monopolies of 
Europe, electricity will be the factor which will bring 
this result about, according to newspaper accounts pub- 
lished in that city. 

“There is no indication,” said Mr. Lloyd, “that the 
electric power business has reached the saturation point 
in any American city. The companies managed by 
modern electric light and power men with modern 
methods cannot help but increase their business. In 
every line of manufacturing electricity is impressing 
itself more and more strongly, and especially so since 
the European war has thrown into our hands oppor- 
tunities for electrical manufacturing in which Germany, 
France and England formerly held the balance of power. 

“Better steel is wanted, and the demand for lighter 
parts has necessitated the use of electrically manufac- 
tured steel in increasingly large quantities. In a recent 
tour of the country looking after electrical matters I 
noticed a great growth in the electrolytic production of 
metals, particularly zinc and copper. I feel quite cer- 
tain in saying that there will be a tremendous increase 
in the demand for central-station power in the near 
future. Already the demand for manufacturing is such 
that individual consumers using 25,000,000 kw.-hr. of 
energy annually are quite common. 

“The manufacture of chemicals by electricity is al- 
ready taking place in this country. Although but little 
is yet said in regard to it, plans based on production 
of these chemicals on a large scale are rapidly being 
matured. One of these chemicals is the chloride which 
is so much heard of in connection with the war opera- 
tions, but which in more peaceful times is used in 
making soap, bleached cotton cloth and paper pulp, and 
for other purposes. Norway is utilizing large amounts 
of water-power in the electrochemical industry, and 
Germany is now using electricity to obtain a supply of 
nitrogen. The United States government is being urged 
to utilize our available water-powers in the manufacture 
of nitrogen as one phase of its program of prepared- 
ness.” 


More Publicity for Cedar Poles 


At the twentieth annual meeting of the Northern 
White Cedar Association in Minneapolis, Minn., Jan. 
13, two subjects of importance were brought up by 
President L. L. Page, Jr., in his annual address. He 
said: “There has been a slight tendency on the part of 
some of our members to disregard the association’s 
specifications by giving a better product than the rules 
require, and there has also been a tendency on the 
part of others to give a little less. Both these tenden- 
cies should be corrected and the necessary uniformity 
of grade established. The prestige of our specifications 
cannot be maintained otherwise. A most valuable sug- 
gestion has been made that we inclose a copy of the 
specifications with each quotation. Let’s try it. I am 
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sure the results will be far-reaching if all of us do it.” 

Speaking with regard to the future of the cedar-pole 
business, Mr. Page said: “If the cedar industry is even 
to maintain its present position, we must advertise the 
value of our product. We were first on the market, and 
have enjoyed unrestricted sale until recently. Why 
have the substitutes made inroads upon our business? 
Is it because other products are superior to cedar? No; 
it is because they have been so thoroughly advertised 
and cedar has not. The hit-and-miss advertising which 
each of us has done in the past has amounted to very 
little. We must concentrate our efforts in order to meet 
this competition. The Western Red Cedar Men’s Asso- 
ciation has just decided to spend $5,000 on a campaign 
to increase the use of its products. As its field is 
identical with ours, your directors thought best to seek 
co-operation, thus gaining in economy for both asso- 
ciations.” 

The Northern White Cedar Association acted favor- 
ably on the suggestion of the president and will join 
in the educational campaign on cedar. 

Officers elected for the ensuing year are: President, 
H. F. Partridge of the T. M. Partridge Lumber Com- 
pany, Minneapolis, Minn.; vice-president, J. C. Kirk- 
patrick of the National Pole Company, Escanaba, Mich.; 
treasurer, W. B. Thomas of the White Marble Lime 
Company, Manistique, Mich.; directors for two years, 
F. W. Wilhelmi of the Cloquet Tie & Post Company, 
Cloquet, Minn., and J. E. Gerich of the McGillis & Gibbs 
Company, Milwaukee, Wis. Secretary N. E. Boucher 
of Minneapolis, Minn., was continued in office. 


Formation of Outlet Box and Porcelain 
Sections of A. M. E. S. 


On Jan. 12, at the Hotel Biltmore, New York, there 
was a meeting of the manufacturers of outlet boxes, 
conduit boxes, covers and accessories to consider the 
formation of a section of the Associated Manufacturers 
of Electrical Supplies. Representatives were present 
from the leading manufacturers in the industry, and it 
was unanimously voted to form a section to be known 
as the “outlet box” section, as noted in last week’s issue. 
R. B. Corey of the R. B. Corey Company, New York, 
was elected secretary of the section, and Frank W. Hall 
of the General Electric Company was elected treasurer. 
At a meeting of the board of governors of the associa- 
tion held the same evening N. L. Otis of the Chicago 
Fuse Manufacturing Company was appointed chairman 
of the section. The section will have the following 
standing committees, each consisting of three members: 
Outlet boxes, switch boxes, and fittings for same. 

During the afternoon of Jan. 12 the manufacturers 
of porcelain products held a meeting at the Hotel Bilt- 
more for the purpose of forming a section of the Asso- 
ciated Manufacturers of Electrical Supplies. About 
twenty-five of the largest porcelain manufacturers were 
represented, and it was unanimously voted to form a 
section to be known as the “porcelain” section. J. W. 


Cleveland of the Locke Insulator Company, Victor, N. 
Y., was elected secretary of the section. and Herbert 


228 


Sinclair of the Star Porcelain Company, Trenton, N. J., 
was elected treasurer. Nominations for permanent 
chairman of the section were submitted to the board of 
governors of the association, and J. E. Way of the R. 
Thomas & Sons Company, East Liverpool, Ohio, was 
appointed chairman of the section. The section will 
have the following standing committees, consisting of 
three members each: Line porcelain, standard porce- 
lain, and special porcelain. 

Charles L. Eidlitz of the Metropolitan Electric Manu- 
facturing Company of Long Island City was appointed 
chairman of the panelboard and switchboard section 
recently formed. 


Compensation Law Decisions 


The United States Supreme Court on Jan. 17 handed 
down a decision construing the Washington State work- 
men’s compensation law as abolishing all damage actions 
in the court by workmen in the hazardous employment 
covered by the law, whether against employers or 
against third persons. The decision was in a case in 
which the District Court held that the compensation 
law abolished all action for damages and dismissed the 
suit, but the Circuit Court of Appeals held that it abol- 
ished litigation only of employees against their em- 
ployers. The Supreme Court upheld the District Court’s 
interpretation and reversed the Circuit Court of Ap- 
peals. The validity of the Indiana employers’ liability 
law was also upheld by the Supreme Court. 


Block of Power Sold at Niagara Falls, N. Y. | 


The Niagara, Lockport & Ontario Power Company, 
which distributes in New York State electricity gener- 
ated by the Ontario Power Company on the Canadian 
side of the Niagara River, has practically closed nego- 
tiations to deliver 40;000 hp. to Niagara Falls (N. Y.) 
manufacturing plants. The Union Carbide Company 
will take a block of 20,000 hp., a new electrochemical 
company to locate in Niagara Falls, the name of which 
has not been divulged, will take 10,000 hp., and the re- 
maining 10,000 hp. will be distributed among a number 
of smaller electrochemical plants in the north end of 
the city. The Ontario Power Company is now deliver- 
ing this energy to Syracuse and other central New York 
cities. The Salmon River plant of the Ontario company, 
generating 45,000 hp., will supply the needs of Syra- 
cuse and other central New York cities now supplied by 
the Canadian plant. Ontario power has never heretofore 
been delivered in large quantities in Niagara Falls, N. Y. 


Exposition Lamps Proposed for San Francisco 


At a luncheon of the Downtown Association of San 
Francisco held in the St. Francis Hotel Jan. 5, W. D’A. 
Ryan discussed the question of how to make Market 
Street the best lighted thoroughfare in the world. 

He pointed out that a system as effective as any 
that could be specially designed could be installed on 
the poles that are now in use by using new tops for the 
poles equipped with the lamps which were used on the 
heraldic lighting standards at the Exposition. The 
spacing of 90 ft. to 100 ft. between the trolley poles that 
are now in use on Market Street, as well as their 26-ft. 
height, is well adapted to the advantageous illumination 
of the “Broadway of the West,” the only change neces- 
sary being in the tops of the poles and the new circuits. 

He suggested the use of three luminous arcs to each 
pole, which would give approximately twenty times the 
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candle-power of the lights now in use. These three 
lamps could all be burned up to midnight, he pointed 
out, and then the two outer ones could be switched off, 
leaving a single unit for service during the early morn- 
ing hours. At important crossings like that at Third 
and Market Streets he suggested the use of two addi- 
tional arms so that each pole would carry five lighting 
units. On side streets the poles could be surmounted 
by a single unit, and in that case, if the cost had to 
be kept down, Mazda lamps could be substituted for the 
luminous arcs. 

Basing his estimates on work of a similar nature now 
under way in Salt Lake City, Mr. Ryan thought the 
plan he proposed for San Francisco might cost from 
$3 to $4 per front foot, and the annual lighting bill 
would be about $1.50 per front foot per annum. 


Lighting Sales Bureau of N. E. L. A. Organized 
for Work of Year 


The Lighting Sales Bureau, which has been formed 
this year under the Commercial Section of the National 
Electric Light Association, held its second meeting Jan. 
11 at the N. E. L. A. headquarters in New York and 
announced the personnel of the various sub-committees 
which are to report at the coming convention. Owing 
to the early date of the convention at Chicago this year, 
the Lighting Sales Bureau does not plan to begin its 
active work as a headquarters bureau for the gathering 
and dissemination of lighting sales data until after the 
annual meeting at Chicago, but through its sub-commit- 
tees will make a careful scrutiny and classification of 
present conditions in the field as a groundwork for fu- 
ture activities. The committees named below with their 
respective chairmen have been appointed and the field 
of lighting-sales work has been divided among them so 
that the entire scope will be covered in a comprehensive 
manner: Residence lighting, F. H. Scheel, Streator, IIl.; 
electric advertising and signs, A. K. Young, Toledo, 
Ohio; stores and public buildings, S. B. Burrows, New- 
ark, N. J.; municipal and highway, Thomas F. Kelly, 
Dayton, Ohio, and industrial power, Oliver R. Hogue, 
Chicago, Ill. The personnel of the committees has been 
very carefully chosen from among active central stations 
throughout the country, and includes also representa- 
tives of a number of manufacturers. The work is well 
under way, and the individual reports of these sub-com- 
mittees promise a very valuable contribution to the lit- 
erature of the industry. 


National Civic Federation and Welfare Work 


The sixteenth annual meeting of the National Civic 
Federation, of which Seth Low is president, was held in 
Washington on Jan. 17 and 18. Many subjects of great 
importance to the industrial world were taken up as the 
result of various reports submitted by committee chair- 
men, among them being profit-sharing plans between 
employer and employee, the status of workmen’s com- 
pensation laws, the causes of industrial accidents, mini- 
mum wage by law, pensions for industrial employees, 
progress in industrial hygiene, changes in labor condi- 
tions during the past thirty years, and the growth of 
employers’ welfare work. The subject of increased mil- 
itary preparedness was considered at one whole session 
of the convention, and the subject of immigration at 
another session. At the latter session the chairman of 
the committee, Prof. Jeremiah W. Jenks of New York 
University, reported that a restriction of immigration 
on the part of the United States is immediately neces- 
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sary in order to protect the American workman from 
the expected influx of Europeans after the war. 

The address of Louis B. Schram, chairman of the 
national committee on the prevention of industrial acci- 
dents, was based, he said, on an advance copy of the re- 

port of the New York State Bureau of Labor Statistics 

which had been furnished him. After outlining the 
economic importance of accident prevention, Mr. Schram 
said: 

“Most of us would be led to suspect that light—or, 
rather, the lack of it—might be a very fruitful proxi- 
mate cause of accident. Yet the New York employers’ 
report blank makes no inquiry about light.” 

He said that wastage due to specific causes is impres- 
sive, continuing: “If we read that New York State em- 
ployers lost $100,000 last year by accidents on power 
transmission, we would almost in spite of ourselves keep 
a closer eye on our belts and shafting.” Mr. Schram 
said that the number of industrial accidents is greater 
than hitherto supposed. 

William R. Willcox, chairman of the pension depart- 
ment of the federation, presented with the report of 
that department an analysis of pension plans for work- 
ers in industrial plants, which was prepared, he said, by 
an official of a large public utility corporation who has 
specialized in such matters, the name not being men- 
tioned. 


How Trade Is Reaching American Merchants 
from Costa Rica 


A great deal has been written lately about foreign 
trade and its possibilities, and in what has been written 
is contained a wealth of truth and much good advice, in 
spite of the fact that it deals largely in generalities. 
Because specific instances must deal with real business 
transactions from which the romance of foreign trade 
has been removed, few of them are cited. One instance, 
however, which demonstrates that American trade will 
follow American capital investments and which shows 
American manufacturers a way to keep in touch with 
foreign trade opportunities may be given. 

F. Hopkins, owner of the Compania de Luz y Fuerza 
Electrica, a central-station and electrical transmission 
company at San Ramon, Costa Rica, is now making his 
headquarters at 504 Federal Building, Chicago, which 
is the Chicago office of the federal Bureau of Foreign 
and Domestic Commerce. Mr. Hopkins is in the United 
States for the dual purpose of interesting capitalists in 
extensions which are to be made to his property and of 
purchasing electrical equipment for making the improve- 
ments. Government concessions or franchises which 
Mr. Hopkins holds in Costa Rica control the sale of 
electrical energy in five cities. In San Ramon, Palmares 
and Atenas, which are now receiving energy, the fran- 
chises have fifteen years yet to run. In Esparta and in 
Puntarenas, which is the principal port in Costa Rica, 
twenty-year concessions have been granted. 

Rates for electricity in Costa Rica are stipulated in 
the federal concessions. Mr. Hopkins’ company charges 
$7 per horsepower per month for power in small quan- 
tities and $3.50 per horsepower per month for installa- 
tions of more than 50 hp. Lighting is sold at a flat 
rate of 50 cents a month a lamp where more than seven 
lamps are used and at higher unit prices for smaller 
installations. Electric cooking has not yet become fash- 
ionable in San Ramon, but in San José, across the isth- 
mus, 500 ranges have been sold in the last two years. 
On account of the high price of coal in Costa Rica, Mr. 
Hopkins says it is likely that electric cooking will be 
extensively used in the several towns reached by his 
company. 
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Public Service Commission News 


Massachusetts Commission 


The decision of the Massachusetts Gas and Electric 
Light Commission reducing the price of gas from $1.15 
to $1.10 per 1000 cu. ft. on the system of the Arlington 
Gas Light Company discusses the question of deprecia- 
tion and holding-company control. In the past twelve 
years the company has built virtually a new plant, in the 
course of which the value of much of the property still 
in existence and in use at its beginning has disappeared, 
and a valuation by the board disclosed a substantial 
impairment. No dividends were paid in three of the 
years, and in the remaining nine the dividends aver- 
aged less than 6 per cent. Prior to last year little or no 
provision was made for depreciation, and it appears 
that the dividends paid were not fully earned. All the 
major expenditures upon the plant during this period 
have been made by the Massachusetts Lighting Compa- 
nies at a substantial profit to the security holders of 
the latter, but are still represented in the Arlington 
company’s floating debt. A similar managerial arrange- 
ment existed. The board holds that the dividends paid 
hardly represent the return actually received by the 
Arlington company’s stockholders or indicate that the 
entire outstanding debt is free from challenge. The 
present management is eliminating some of the most 
objectionable features of the system with a view to 
placing this and other properties owned on a sounder 
basis. But even so, the decision holds, the company can 
hardly ask the consumers to assume the burden of a 
return upon a profit already taken, or to provide more 
than once directly or indirectly for a return upon the 
capital properly invested for their service. The com- 
mission believes that with prudent management the 
price named will yield a sufficient revenue to cover all 
operating costs, a fair return upon the property actively 
and necessarily being used for the public convenience, 
and a liberal provision for the depreciation which the 
facts of the case so greatly emphasize. There is also 
good cause to believe that this price can be bettered as 
soon as the company has realized the full earning power 
of its recent investment in its distribution system. 


Pennsylvania Commission 


A rural, unincorporated telephone company entered 
into a contract with the Bell Telephone Company of 
Pennsylvania for the operation of its line by and 
through the exchange of the Bell system at Greencastle, 
which contract contained provisions that the rural com- 
pany should use no equipment not approved by the Bell 
company, and that it should connect its line and instru- 
ments solely with the Bell system and use the same only 
as stated in the contract, and in no instance for per- 
forming any service in competition with the service 
which the Bell system might undertake to perform. 
The Bell company disconnected the rural service because 
of a violation of these conditions in the contract, and 
the Public Service Commission of Pennsylvania was 
asked by the smaller company to order the restoration 
of this connection. 

The testimony showed that the rural company in- 
stalled at its respective telephones a knife switch so 
arranged that by throwing the switch one way the tele- 
phone was connected with the line of the Bell system 
and by throwing the switch the other way it was con- 
nected with the line of a competing company, and the 
use of this device was the cause of the refusal of the 
Bell system to continue service under the contract men- 
tioned. The commission held that the conditions of the 
contract were not unreasonable, and that the Bell system 
acted within its rights when it disconnected the service 
for the violation of said conditions. 
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Two Adjacent Firms Use Same Elec- 
tric Sign.—Two Philadelphia firms with 
adjacent entrances have contracted for 
a jointly owned and used electric sign. 
One side will advertise “hats” and the 
other side “shirts.” The two firms not 
being very large, the saving effected 
was of importance. 


Standard Vehicle-Charging Plug and 
Socket for Great Britain——The engi- 
neering standards committee, in con- 
junction with the electric-vehicle com- 
mittee of the Incorporated Municipal 
Electrical Association, has issued a 
standard specification for a charging 
plug and socket for electric vehicles. 


Old Electric Car Heaters Keep Sand 
Pile Workable.—Five electric car heat- 
ers taken from old cars and placed in 
the bottom of the sand box on the big 
work car of the Anderson division of 
the Southern Public Utilities Company 
have made it possible to have a satis- 
factory supply of sand on hand regard- 
less of the weather. 


River Surveys Carried on in Wash- 
ington and Oregon.—The United States 
Geological Survey has just issued, as 
Water Supply Paper 377, the results of 
river surveys made in the Spokane 
River basin, Washington, and the John 
Day River basin, Oregon, to determine 
the location of undeveloped water- 
powers on the rivers. 

An Electric “Hobo.”—An up-to-date 
“hobo” is traveling along the Northern 
Electric Railway line in northern Calli- 
fornia, according to recent reports, who 
earries a folding frame of iron inter- 
laced with copper that he connects with 
the third rail so as to cook his meals 
by electricity. He also carries a long 
wire which can be hooked over a trol- 
ley line to supply current to the same 
appliance. 


Copper Beats All Records.—The cop- 
per mines passed all records for previ- 
ous years, the 1915 output having a 
value of $236,000,000, or $83,000,000 
more than the value of the production 
for 1914. Statistics and estimates place 
the output of blister and lake copper at 
1,365,500,000 Ib., or more than 120,- 
000,000 lb. in excess of the largest pre- 
vious production and 18 per cent above 
last year’s figures. 


Electricity Greatest Factor in Reduc- 
ing Cost of Mining.—In his annual re- 
port to the Governor, W. B. Oser, Mon- 
tana State mine inspector, says: “By 
installing electric power in nearly every 
mining camp of importance in Montana 
it has been made possible for operators 
to resume work on properties which 
otherwise would have been idle. This 
has done more to reduce the cost of 
mining than any other thing.” 


Large Saving from Station Better- 
ment Work.—Station betterment work 
undertaken by the Stone & Webster As- 
sociation in the properties under its 
management, in which all methods are 
founded primarily on an effort to im- 
prove the operator of the plants, has 
resulted in a financial gain of $700,000. 
The present annual rate of saving 
amounts to over 2 per cent on the out- 
standing common stock of the com- 
panies affected. 


ELECTRICAL WORLD 


Current News 
and Notes 


Timely items on electrical happenings 
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Single-Ignition System for Automo- 
biles Growing in Popularity.—As a 
testimony of the improving quality of 
ignition apparatus 76 per cent of the 
1916 automobiles are using the single- 
ignition system, as compared with 56 
per cent in 1915, 23 per cent in 1914 
and 15 per cent in 1913. The double- 
ignition system, which was used on 68 
per cent of the 1913 models, is used on 
but 1.8 per cent of the 1916 models. 


Power Permit Revoked.—The right of 
the United States government to revoke 
power permits was upheld-Jan. 11 in a 
decision by Judge R. E. Lewis of the 
United States District Court of Colo- 
rado ordering the Colorado Power Com- 
pany of Denver to pay a monthly rental 
of $100 for government land in Gar- 
field County on which its power plant is 
situated. Failure to pay the rental, it 
said, would subject the three-million- 
dollar plant to confiscation by the gov- 
ernment in sixty days. 


Large Temporary English Generat- 
ing Station.—In order to take care of 
a greatly increased load, the Birming- 
ham Corporation has now practically 
completed a 10,000-kw. temporary gen- 
erating station, the contracts for which 
were let last February. When peace is 
declared it is planned to make this in- 
stallation part of a new permanent sta- 
tion of an ultimate rating of 100,000 
kw. The preliminary work on the 
permanent station was halted by the 
treasury of the corporation when the 
war began. 


Reports from Wisconsin Private and 
Municipal Railway Plants.—The re- 
ports received by the Railroad Com- 
mission of Wisconsin from the various 
utilities for the year ended June 30, 
1914, have been divided into three 
classes—good, fair and poor. Electric 
plants have been divided into two 
classes—private and municipal. Of the 
former, 47 per cent had good reports, 
36 per cent fair, and 17 per cent poor. 
Of the municipal plants, 29 per cent 
made good reports, 35 per cent fair, and 
36 per cent poor. 


Electrolysis and Its Mitigation.— 
The Bureau of Standards has just is- 
sued Technologic Paper 52, which is a 
careful consideration of the general 
subject of electrolysis mitigation. The 
bureau has made in the paper a num- 
ber of deductions as a result of ex- 
tensive investigations made by it dur- 
ing the past five years. A portion of 
this matter has been previously , pub- 
lished in reports of the bureau in dif- 
ferent form, but there is given in this 
paper a general summary and digest 
of practically all of the material deal- 
ing with electrolysis which the bureau 
has accumulated. 
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Electric-Railway Receivership in 
1915.—Twenty-seven __ electric-railway 
companies, having a total track mileage 
of 1152 and being capitalized at $40,- 
298,050 stock and $39,372,375 funded 
debt, went into receivership in 1915, the 
largest number in five years, according 
to statistics compiled by the Electric 
Railway Journal. Nineteen companies, 
the largest number since 1911, were 
sold under foreclosure, having a total 
track mileage of 308 and being capi- 
talized at $30,508,817 stock and $16,- 
759,997 funded debt. 


New Rules of Philadelphia Electric 
Beneficial Association.—Owing to the 
Philadelphia Electric Company’s elec- 
tion to operate under the workmen’s 
compensation act of 1915, it became 
necessary to make certain changes in 
the rules of the employees’ beneficial 
association. The association, besides 
extending the extreme limit of the pe- 
riod for payments for sickness from 
twenty to thirty weeks, will pay mem- 
bers the difference between the amount 
allowed to injured persons under the 
compensation act and the amount of 
regular wages. 


Electric Heaters Used in Emergency 
at Everett (Mass.) City Hall.—When 
the boilers in the City Hall Building at 
Everett, Mass., were put out of com- 
mission recently, as a result of tube 
trouble, one of the city officials com- 
municated with the Malden Electric 
Company, which made a special deliv- 
ery of a number of electric heaters to 
the building. These heaters were set 
up in various rooms of the structure 
and served their purpose quite as well 
as the regular heating system, quickly 
making the building warm and com- 
fortable. 


Single-Braid Wire Now Allowed in 
Atlanta.—The superintendent of elec- 
trical installations of Atlanta, Ga., has 
issued notice that from the first of the 
year single-braid rubber-covered wire 
will be accepted by his department in 
all electrical installations. Double braid 
was required, but it was found that 
the additional braid did not contribute 
any extra degree of safety and in- 
creased considerably the cost of in- 
stallations in which it was used. The 
change, it is estimated, will result in 
saving 30 per cent or more on the cost 
of wire used in the city. Single braid 
will be allowed on conductors of all 
sizes. 


1915 Increase in Coal Production.— 
The production of bituminous coal and 
anthracite in 1915 is estimated to have 
increased between 4,000,000 and 5,000,- 
000 short tons, or less than 1 per cent. 
The quantity of bituminous.coal mined 
increased about 6,500,000 tons, and that 
of anthracite decreased over 2,000,000 
short tons. Owing mainly to steady de- 
mands for export coal and for coke for 
steel making, the output in Pennsy]l- 
vania, West Virginia, Kentucky and 
Alabama increased over last year, but 
little change is recorded in other East- 
ern States. The region west of Ohio, 
including the Mississippi Valley, shows 
a general decrease, Colorado being the 
only one of the Western States to show 
betterment. 
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Richmond (Ind.) to Take Over Pri- 
vate Plant.—The city of Richmond, 
Ind., has been authorized to purchase 
the electric light and power plant of 
the Richmond Light, Heat & Power 
Company for $174,155. 


Consumption of Aluminum in the 
United States—The consumption of 
aluminum in the United States in 1914 
was the largest on record and amounted 
to 79,129,000 lb., valued at $14,523,000. 
The consumption of metallic aluminum 
in the United States is much greater 
than the output. Although some metal 
is exported, more is imported. 


1915 Record Year for Production of 
Tungsten.—The production of tungsten 
ores in the United States during 1915 
broke all records. It was equivalent 
to about 2165 short tons of concen- 
trates, carrying 60 per cent of tungsten 
trioxide, and was valued at more than 
$2,000,000. The largest previous out- 
put of tungsten ore was in 1910, when 
1821 tons was produced. The price of 
tungsten as metal, or ferro-tungsten, 
rose from $1 a pound in January, 1915, 
to $8 a pound in December. 


Iron-Wire Transmission Line Undam- 
aged by Sleet——Some months ago the 
East Haddam Electric Light Company 
of East Hampton, Conn., erected a 
13,200-volt transmission line, using 
iron conductor carried on seventeen 
poles per mile. Including right-of-way, 
trimming of trees and line construc- 
tion, this novel line was built at a cost 
of only $527 per mile. The iron-wire 
line is in the midst of the territory 
which was visited by the severe sleet 
storm of several weeks ago, and, ac- 
cording to L. P. Perry, general man- 
ager of the company, the line went 
through the storm without being in- 
jured or affected in any way, although 
severe damage was done to other elec- 
tric lines in the vicinity. The present 
season is the second winter of sleet and 
snow to which this iron-wire line has 
been subjected. 


Changes from Underground to Over- 
head Distribution—The Ipswich (S. D.) 
Light & Power Company has nearly 
completed changing its  three-wire, 
110-220-volt lighting-service second- 
aries from underground to overhead 
distribution in one section of the city. 
The cause of the reversal of the usual 
order of improvement is attributed to 
the continual trouble experienced last 
fall with grounding of circuits which 
were not lead-covered and were in- 
stalled in ordinary galvanized conduit. 
The water in Ipswich contains some 
chemical that attacks the conduit with 
unusual! severity, and owing to ex- 
tremely wet weather during the past 
season the water stood very near the 
surface of the ground in this particular 
section, which is quite low, with the 
result that the conduit was practically 
submerged. Work has been suspended 
on this project until spring, when the 
company will undertake to find the ex- 
act cause of the trouble. 


Europe’s Largest Battery.—There 
has been installed at the Dickinson 
Street station of the Manchester 
(England) corporation’s electricity sup- 
ply system to meet the peak-load con- 
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ditions what is said to be the largest 
storage battery in any power plant in 
Europe. The battery, which is made 
up of 210 cells, weighs 630 tons, has a 
voltage of 400-450, and is rated at 11,- 
700 amp.-hr. when discharged in three 
hours. Its five-minute discharge rat- 
ing is 15,000 amp. 

Searchlamps Augment Police Protec- 
tion.—To avoid any possible attack on 
its powder mills at Emporium, Pa., the 
Aetna Explosive Company is installing 
on the top of a large water tank near 
by a searchlamp, the light from which 
can be thrown on any part of the mam- 
moth mills at any time. It will assist 
the armed guards on night duty. 


To Standardize Ratings of Farm 
Lighting Sets——At the annual meeting 
of the American Society of Agricul- 
tural Engineers held in Chicago, Dec. 
28, 29 and 30, it was decided to appoint 
a committee to seek the co-operation 
of manufacturers of farm electric- 
lighting sets in standardizing the 
method of rating these units. The 
present practice is for each manufac- 
turer to use his own method of rating, 
a practice confusing to a prospective 
purchaser. 

German Wireless Wins.—Judge J. M. 
Mayer, in the Federal District Court 
of New York, upheld on Jan. 7 the 
Atlantic Communication Company, the 
German-American concern operating 
the wireless station at Sayville, L. I., 
in its contention that it is not in- 
fringing upon patent rights held by the 
National Electric Signaling Company. 
The suit begun against the German 
company was dismissed. The National 
Electric Signaling Company holds pat- 
ent rights to radio inventions by R. A. 
Fessenden, and in his opinion Judge 
Mayer held that certain claims in the 
Fessenden radio patents are invalid. 
The court declared that Dr. Lee 
de Forest had worked out the musical- 
toned receiver to a commercial possi- 
bility and was operating stations in 
New York while Fessenden was still 
experimenting. 

Gasoline-Electric Tractors Clean New 
York Streets—The New York City 
Street-Cleaning Department is now 
using gasoline-electric tractors for the 
collection of ashes, garbage and street 
sweepings and for mechanical sweep- 
ing and flushing of streets. These 
tractors, which were built by the Gen- 
eral Vehicle Company, have a 40-hp. 
gasoline motor which drives a 15 kw., 
125-volt generator supplying the driv- 
ing and other motors. For flushing the 
streets the trailer carries a tank hold- 
ing 1500 gal. of water, from which the 
water is pumped electrically. The 
trailer is also provided with a rotary 
broom driven by an electrical motor. 
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Zeeland (Mich.) Municipal Light 
Plant Sold to Consumers’ Company of 
Maine.—The Consumers’ Power Com- 
pany of Maine has purchased the 
municipal light and water plant at 
Zeeland, Mich., for $12,000, including 
the generating plant and total distribu- 
tion system. The local generating 
plant will be discontinued and power 
supplied from the 13,500-volt high-ten- 
sion line of the Grand Rapids, Holland 
& Chicago Interurban Company for the 
present, until a separate transmission 
line is built. 


Electric Alarm for Preventing Oil- 
Tank Conflagrations—A scheme for 
preventing oil-tank conflagrations which 
has been used with success in the West 
employs a fusible connection which 
closes an electric valve circuit, releas- 
ing the controlling valves of a tank 
containing a foam-producing liquid. 
Through mixers this foaming liquid 
spreads out over the surface of the 
burning oil and prevents the access of 
the air necessary to its combustion. In 
recent tests of the device incipient 
conflagrations have been extinguished 
in less than a minute and with negli- 
gible damage. 


Automobile Concern Heats Steel Tires 
Electrically.—Steel tires, which have to 
come to a red heat before being placed 
on wooden wheels, are now being 
heated electrically by the Pierce Arrow 
Motor Car Company by being laid in a 
steel tub around a transformer coil, the 
tires thus forming the secondary. 
Three minutes is taken, it is claimed, 
to heat in this manner motor-truck 
tires that are about 0.5 in. thick, 10 in. 
wide and 36 in. in diameter. Besides 
eliminating the danger of fire in the 
shop, the method presents the advan- 
tages of quick and uniform heating 
without soot or oxidation. 


New York City Utilities Tax Litiga- 
tion Settled—The tax litigation be- 
tween the city of New York on the one 
hand and the New York Edison Com- 
pany, the United Electric Light & 
Power Company, the Brush Electric 
Illuminating Company and the Consoli- 
dated Telegraph & Electrical Subway 
Company on the other hand over the 
special franchise taxes of these com- 
panies for 1913, 1914 and 1915 has been 
settled for the aggregate sum of $3,- 
442,662. The total tax levied against 
the four companies was $3,177,764 for 
the three years. The amount the com- 
panies finally paid was $3,140,485, a 
reduction from the original tax levy of 
$37,279. In addition to the principal, 
the city receives $302,176 in interest, 
the rate being 7 per cent a year. The 
New York Edison Company obtained a 
reduction of $29,000 in its 1915 tax, 
paying the 1913 and 1914 taxes in full. 
Its total taxes amount to $2,181,031 in 
addition to $214,151 interest. The 
United company agreed to pay $337,402 
plus $31,715 interest, having received a 
reduction of $8,000. The other two 
companies agreed to pay their taxes in 
full. The Brush company paid, in addi- 
tion to its taxes of $14,905, interest 
amounting to $1,486, and the Consoli- 
dated company paid $607,146 in taxes 
and interest of $54,823. 
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American Electric Railway Associa- 
tion.—The annual mid-winter conven- 
tion of the American Electric Railway 
Association will be held in Chicago on 
Feb. 4. 


Illinois Electrical Contractors.—-The 
Electrical Contractors’ Association of 
Illinois will hold its semi-annual meet- 
ing at the Congress Hotel, Chicago, 
on Jan. 27 and 28. 

Los Angeles Jovian League.—At the 
regular weekly meeting of the league 
held on Jan. 5 Clarence E. Adams spoke 
on “The Kaiser and His Empire—a 
Lesson in Efficiency.” 

Detroit Engineering Society.—A 
meeting of the Detroit (Mich.) Engi- 
neering Society was held on Jan. 7, 
when Edwin Henderson, attorney-at- 
law, spoke on “Bonus and Penalty 
Clauses in Contracts.” 

Joint Association Meeting in Wis- 
consin.—The annual convention of the 
Wisconsin Electrical Association and 
the Wisconsin Gas Association will be 
held March 15, 16 and 17 at Milwaukee, 
with headquarters at the Hotel Pfister. 

New York Section, S. C. l.—The pres- 
entation of the Perkin medal to Dr. 
L. H. Baekeland was made at the meet- 
ing of the New York Section of the 
Society of Chemical Industry by Charles 
F. Chandler, senior past-president of the 
society, on Jan. 21. 

Schenectady Section, A. I. E. E.— 
The 166th meeting of the Schenectady 
Section of the American Institute of 
Electrical Engineers was held at Edi- 
con Club Hall on Jan. 4. Prof. W. S. 
Franklin presented a paper entitled 
“The Second Law of Thermodynam- 
ics.” 

Electrical Development and Jovian 
League of San Francisco.—A 1916 in- 
augural luncheon was held by the Elec- 
trical Development and Jovian League 
at the Palace Hotel on Jan. 5. The 
speaker of the day was Dr. J. Wilson 
Shiels, who spoke on the subject “Man: 
His Various Types.” 

Chicago Electric Club-Jovian League 
Annual Meeting.—The annual meeting 
of the Electric Club-Jovian League of 
Chicago for the installation of officers 
was held at the Sherman Hotel on Jan. 
7, with an attendance of about 650. 
The treasurer’s report showed a bal- 
ance in the treasury for the year of 
about $4,000. 

Union Gas and Electric Section, N. 
E. L. A.—The Union Gas & Electric 
Company Section of the National Elec- 
tric Light Association held its annual 
meeting and election of officers at Cin- 
cinnati on Jan. 6, 1915. The new of- 
ficers elected were: C. W. DeForrest, 
chairman; H. J. Hoover, vice-chairman; 
Mitchell M. Jackson, secretary, and 
Benjamin Ruskaup, treasurer; executive 
committee, T. F. Wickham, J. T. Nyhan, 
G. H. Lakeham. 

The New York Section, E. V. A.— 
Day Baker, manager of agencies of the 
General Vehicle Company of Long Is- 
land City, will talk on the sales prob- 
lems connected with the marketing of 
electric vehicles at the next meeting of 
the New York: Section of the Electric 
Vehicle Association, to be held in the 
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auditorium of the Consolidated Gas 
Company’s Building on Jan. 25. 

New York Section, I. E. S.—Two 
papers were presented at the Jan. 13 
meeting of the New York Section of 
the Illuminating Engineering Society, 
one on “Light Transmission in Tele- 
scopes,” by F. L. G. Kolmorgen, East- 
ern Optical Company, Brooklyn, N. Y., 
and the other on “The Projection Lan- 
tern, Some of Its Uses, Abuses and Mis- 
conceptions,” by John Bellamy Taylor. 


New York Jovian League.—At the 
meeting and luncheon of the New York 
City Jovian League on Jan. 19, general 
discussion was had on the topic “Should 
the Manufacturer Protect the Middle- 
man and the Jobber?” The question 
was discussed by J. R. Strong, president 
of the Tucker Electrical Construction 
Company, and C. L. Ejidlitz, president 
of Charles L. Eidlitz Company, from the 
contractors’ standpoint; by A. H. Pat- 
terson, president of Stanley & Patter- 
son, and Mr. Scott, of the Royal Eastern 
Electrical Supply Company, from the 
standpoint of the jobber, and by Frank 
E. Watts, of the Hart Manufacturing 
Company, and R. B. Corey, manufac- 
turers’ agent, from the standpoint of 
the manufacturer. 

Joint Meeting Portland Section, 
N. E. L. A. and A. I. E. E.—At the 
regular monthly meeting of the Port- 
land sections of the American Institute 
of Electrical Engineers and National 
Electric Light Association, held on 
Jan. 11, the subject of “Inductive Inter- 
ference” was taken up and discussions 
were made by representatives of the 
telephone and of the power companies. 
A. H., Griswold and R. W. Mastick of 
the general offices of the Pacific Tele- 
phone & Telegraph Company in San 
Francisco represented the telephone 
industry and J. C. Martin, engineer of 
the Pacific Power & Light Company of 
Portland, with J. B. Fisken and V. H. 
Greisser of the Washington Water 
Power Company of Spokane, discussed 
the question from the point of view of 
the power companies. Additional ad- 
dresses were made by F. D. Nims of 
the Olympic Power Company and L. 
T. Merwin of the Northwestern Elec- 
tric Company of Portland. 


Electrical Contractors’ Association of 
New York State.—The annual conven- 
tion of the Electrical Contractors’ As- 
sociation of New York State was held 
at the Hotel McAlpin in New York 
City on Jan. 17 and 18. The speakers 
at the convention were Assemblyman 
Powers of Rochester, who is to intro- 
duce a bill in the Legislature for the 
licensing of electrical contractors; 
Commissioner Williams, of the Depart- 
ment of Water Supply, Gas and Elec- 
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tricity of New York City; Mr. Forsythe 
and Mr. Bruen, of the Board of Fire 
Underwriters, and J. P. Ryan, member 
of the New York City commission for 
the licensing of electricians. The of- 
ficers elected to serve for the follow- 
ing year are: President, Lewis H. 
Wood; secretary, G. W. Russell, Jr., and 
treasurer, J. F. Burns, all of New York 
City. The semi-annual meeting will be 
held in New York City in June and the 
next annual meeting in Buffalo on Jan. 
17, 217. 

Missouri Contractors Elect Officers.— 
The fifteenth semi-annual session of the 
Missouri Electrical Contractors’ Asso- 
ciation was held in Kansas City, Mo., 
Jan. 15, and the following officers were 
elected: President, Fred B. Adam, 
Frank Adam Electric Company, St. 
Louis; first vice-president, William 
Koeneman, Guarantee Electric Com- 
pany, St. Louis; second vice-president, 
Robert Baker, Baker Electric Construc- 
tion Company, Kansas City; treasurer, 
E. H. Heath, Heath Electric Company, 
Kansas City, and secretary, A. J. Burns, 
Economy Construction Company. Mr. 
Burns has served as secretary for sev- 
eral years. The legislative committee, 
of which Mr. Burns is chairman, was 
empowered to prosecute the project for 
the enactment of a State law regulating 
electrical contracting. The committee 
on concentric wiring, of which W. L. 
Hutchinson, Kansas City, is chairman, 
reported progress and will make its 
final report, which may later be trans- 
mitted to the national association as 
the sentiment in Missouri, at the semi- 
annual meeting in St. Louis next July. 
A. P. Denton of Kansas City was 
elected national director. 


January Meeting of Brooklyn Section, 
N. E. L. A.—More than 600 persons at- 
tended the January meeting of the 
Brooklyn Company Section of the Na- 
tional Electric Light Association last 
Tuesday evening to listen to addresses 
by W. F. Wells, vice-president and gen- 
eral manager, and T. I. Jones, general 
sales agent of the Edison Electric Illu- 
minating Company of Brooklyn. Prior 
to the meeting a number of guests from 
nearby utility companies were enter- 
tained at the Crescent Athletic Club. 
The chief address of the evening was 
made by T. I. Jones, who spoke on the 
growth of the Brooklyn Edison com- 
pany during the year 1915. The talk 
was illustrated by lantern slides show- 
ing some of the prominent installations 
made during the year, together with 
statistics on the output of the company 
during the past five years, the sale of 
appliances, the number of isolated 
plants displaced, and the connected load 
in motors and 50-watt equivalents. Mr. 
Wells spoke of the future of the com- 
pany and said that, while because of 
the war it was enjoying a greatly in- 
creased motor load, it would suffer no 
loss if the war should end suddenly be- 
cause what load would be lost owing to 
the suspension of hostilities would be 
more than offset by the increased motor 
load secured since the first of the year. 
G. J. Leibman also showed in a paper 
how the sales department keeps the 
company’s investment in services and 
meters working as steadily as possible. 
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Manufacturing and Industrial 


Brisk Demand for Transformers 


The volume of transformer buying is said to be larger at 
the present time than it ever was before, with excellent 
prospects for a continuation of large buying. The present 
development was noticed to start during the early fall and 
has gained momentum ever since. This trade, which follows 
to a large extent the motor trade, was to be expected in 
view of the swamped condition of that market. While a 
large number of motors sold were for direct current, by 
far the larger proportion of orders were for induction 
motors, so that almost every installation meant also the 
installation of the additional required transformer equip- 
ment. While much of this has gone into industrial plants 
working on war orders, it is not thought likely that more 
than a very small percentage’ will be thrown back on the 
market in the event of peace. It will find its way into the 
manufacture of goods necessary for the rehabilitation of 
those areas laid waste by the fighting. 

While orders are being received all the time, it is with 
great difficulty that they are filled. Deliveries on all raw 
products, especially iron castings and copper, are now 
delayed by months, and consequently hold up the manu- 
facturer by just so much time. This is in addition to con- 
gestion of freight service, the difficulty in obtaining suf- 
ficient skilled labor and the loaded condition of the shops 
of the manufacturers. 

Inasmuch as about 80 per cent of the cost of transformers 
is for the raw materials, any appreciable rise in the cost of 
the principal raw products, iron and copper, will find expres- 


sion in advanced transformer prices. While certain 
advances have been made following the demand, these 
prices are almost automatically governed by the raw 


material market. 

Credits and collections remain practically unchanged. 

It was pointed out that the present tendency in trans- 
formers is toward larger sizes for central-station service. 
This is in keeping with the larger generator units. The 
size of industrial transformers remains unchanged in 
general. 


The Import Sales Company, importer and manufacturer 
of electrical products, has recently moved from 19 East 
Twenty-first Street, New York, to larger quarters at 318 
East Thirty-second Street. 

H. W. Gottfried, Apartado 5270, Mexico City, Mexico, who 
has opened an office as commercial engineer and contractor, 
desires catalogs and trade literature of manufacturers of 
electrical machinery and supplies. 

The McLain-Hadden-Simpers Company, 220 Broadway, 
New York, has been recently formed and is in the technical 
advertising business. W. R. McLain is president, H. S. 
Hadden vice-president, and R. S. Simpers treasurer. 

The Sarco Company, South Ferry Building, New York, 
has recently been formed by the Sarco Engineering Com- 
pany and the Roller-Smith Company of New York and 
Bethlehem, Pa. The new concern has been formed on ac- 
count of the great increase in the sales of “Sarco” steam 
traps and temperature regulators during 1915. 

Wesco Company Sales Conference.—The annual sales con- 
ference of the Wesco Supply Company, Seventh Street and 
Clark Avenue, St. Louis, Mo., dealer in electrical machinery, 
telephones and supplies, was held Jan 4 to 7. All the com- 
pany’s traveling salesmen were in attendance, and represent- 
atives of manufacturers whose products the company dis- 
tributes spoke to the men. 
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The Precision Radio Equipment Company, Inc., 868 Put-- 
nam Avenue, Brooklyn, N. Y., has been formed for the pur- 
pose of manufacturing and placing on the market radio 
apparatus based on the inventions of the president of the 
company, Charles Horton. The company will manufacture 
wireless instruments for use by both amateurs and profes- 
sionals. 

The F. R. Jennings Company, Free Press Building, De- 
troit, Mich., has been appointed district representative in 
Michigan for the Sangamo Electric Company, the Pitts- 
burgh Transformer Company, the Electrical Engineers 
Equipment Company, and the Condit Electrical Manufac- 
turing Company. Mr. Jennings was until recently treasurer 
of Ludwig Hommel & Company of Pittsburgh. 

Large Electric Heating and Motor Service Contracts 
Closed in Chicago.—The department in charge of which is G. 
H. Jones, power engineer of the Commonwealth Edison 
Company of Chicago, has just succeeded in closing two 
large electric-service contracts. One, a contract with the 
local branch of the Ford Motor Company, calls for a 650-kw. 
installation for heating enameling ovens. The other con- 
tract, which was made with the Chicago Cold Storage 
Company, calls for 1000 hp. in motor service. 

Gold-Medal Award for Open-Feed Water Heater. — The 
combined open-feed water heater and hot-water meter 
known as the “Cochrane” metering heater exhibited at the 
Panama-Pacific Exposition by the Harrison Safety Boiler 
Works of Philadelphia, Pa., has received a gold-medal 
award. The apparatus is designed to heat boiler-feed water 
by means of exhaust steam from engines, pumps, etc., and 
simultaneously to meter the water and record the rate of 
flow and to integrate the total flow in any elapsed period. 

National Transit Pump & Machine Company.—E. F. 
Walker, formerly manager of the water-works department 
of the International Steam Pump Company and until re- 
cently Eastern representative of the John H. McGowan 
Company, is now connected with the National Transit Pump 
& Machine Company of Oil City, Pa., as its representative 
in eastern New York, New Jersey and the New England 
States, with headquarters at 30 Church Street, New York. 
The National Transit Pump & Machine Company was for- 
merly a subsidiary of the Standard Oil Company, and is a 
pioneer builder of oil-pumping machinery. 





Charles E. Knox, consulting engineer, New York City, 
has been appointed consulting engineer on elevators for 
the new county court house, New York City, which is to be 
the largest building of its kind in this country. Another 
installation, the Remington Arms-Union Metallic Cartridge 
Company, Bridgeport, Conn., for which Mr. Knox has been 
acting as consulting engineer on the electrical installation 
in general, is just being completed. The major group of 
the new factories is about 500 ft. wide by 2200 ft. long and 
five stories high, having been designed for the production 
of 5000 rifles a day and employment of 16,000 to 20,000 men. 

Fan Window-Display Contest.—The Western Electric 
Company, 463 West Street, New York, announces that it 
has inaugurated a fan window-display contest for dealers 
which will be similar to that instituted by the company last 
year, except that instead of six prizes, amounting to $100, 
ten prizes, totaling $250, will be offered. The first prize 
will be $100, the second $50, the third $25, the fourth $15, 
and six prizes will be of $6 each. In addition to these prizes 
$1 will be paid for every photograph submitted. The con- 
test for the coming year calls for the use of a cut-out simi- 
lar to the one used in the 1915 display. It will close Oct. 1, 
1916, at which time a board of judges consisting of repre- 
sentatives of the leading trade papers and the Society for 
Electrical Development will award the prizes. 
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Recent Orders for Gas Engines.—The Bruce-Macbeth 
Engine Company, Cleveland, Ohio, has recently received 
the following orders for its gas engines: The Faultless 
Rubber Company, Ashland, Ohio, one 350-hp. engine di- 
rectly connected to a 250-kw. generator (third engine); 
the H. C. Fry Glass Company, Rochester, Pa., two 150-hp. 
engines, each of which is to be directly connected to a 
100-kw. Crocker-Wheeler generator (making five 150-hp. 
engines for this firm); the American Steam Gage & Valve 
Manufacturing Company, Boston, Mass., one 150-hp. en- 
gine, directly connected to one 125-kva. Westinghouse 
alternator (third engine in three months); the Alhambra 
Theater, Sandusky, Ohio, one 60-hp. engine directly con- 
nected to a 40-kw. generator; the C. F. Jackson Company, 
Norwalk, Ohio, one 60-hp. engine directly connected to a 
35-kw. generator for lighting a department store; the 
C. F. Jackson Company, Findlay, Ohio, one 90-hp. engine 
directly connected to a 50-kw. generator; the Catawba 
Candy Company, Sandusky, Ohio, one 90-hp. engine di- 
rectly connected to a Burke 75-kva. alternator; the Murray 
Hill School, Cleveland, one 125-hp. engine for lighting, 
power and ventilation; the city of Philippi, W. Va., one 
150-hp. engine directly connected to an alternator for a 
city lighting plant. 

New Company to Produce Electric Steel.—The Apollo 
Electric Steel Company, which has just been organized, has 
acquired an 8-acre tract of land at Apollo, Armstrong 
County, Pennsylvania, and has let contracts for buildings 
and equipment to start operation. The Snyder Electric 
Furnace Company of Chicago has secured an order from 
this concern for two 12-ton single-phase furnaces, each of 
which will have a daily output capacity of 100 tons of 
steel. The new steel concern plans to market high-grade 
steel in the shape of bars, billets and special products. The 
company’s plant will be erected on the site of the old 
Apollo Iron & Steel Company, and it is reported that elec- 
trical energy from the lines of a near-by central-station 
company will be used to operate most of the company’s 
machinery. The firm will be incorporated with a capital of 
$500,000, of which only $400,000 will be issued. Of this 
amount $230,000 has already been subscribed. The man- 
agement of the affairs of the company will be in the hands 
of the following experienced steel men: Robert Lock, presi- 
dent and general manager, formerly of the Allegheny Steel 
Company and the American Sheet. & Tin Plate Company; J. 
Arthur White, metallurgical engineer, Pittsburgh, formerly 
with the American Sheet & Tin Plate Company; W. E. 
Troutman, manager of the Vandergrift plant of the United 
Engineering & Foundry Company; J. E. Gallagher, real- 
estate broker, Apollo, and Car! H. Booth, vice-president 
of the Snyder Electric Furnace Company, Chicago. The 
incorporation and legal affairs of the company will be in 
charge of Walter J. Guthrie, attorney, Pittsburgh, Pa. 


The Arc Welding Machine Company, 220 West Forty- 
second Street, New York, has recently been formed and 
purposes to manufacture arc-welding machinery of three 
distinct types, as follows: (1) Emergency welding plants, 
(2) one-are to three-are automatic externally regulated 
welding plant, and (3) one-are to six-arec automatic self- 
regulated welding plant. The emergency plant is adapted 
for direct connection to service mains and is of the ballast- 
resistance type. Steady current regulation is obtained, it 
is pointed out, by utilizing resistance material with neg- 
ligible temperature coefficient. The plant is designed espe- 
cially for use where welding is to be done at intervals and 
where immediate repairs to apparatus are necessary to 
prevent shut-downs and delays. The automatically regu- 
lated plant is a moderate-priced welding outfit in which the 
exact amount of energy required for welding is developed. 
No ballast resistance is employed and the only loss between 
the generator and the welding is in the line. The third 
type is a more elaborate machine and more closely regulated 
than the second. It also requires only the exact amount of 
energy used in the are plus that lost in the line for its 
operation. With less than three arcs the plant is more 
expensive to operate than the second plant. Above three 
ares, however, the price per are decreases rapidly on ac- 
count of the relatively small capacity required. The maxi- 
mum rating of this type of plant has been set at six arcs, 
although it may go to seven or eight ares in some in- 
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stances. The company is prepared to recommend design, 
build and install complete plants suited for the work to be 
done. E. N. Mathews of the E. N. Mathews Construction 
Company, railway contractor, is president; G. L. Robinson, 
lawyer, is vice-president; C. G. Ballin, sales manager of the 
Electric Welding Company, is treasurer, and Otis A. Ken- 
yon, electrical engineer of the Electric Welding Company, 
is secretary. 


Orders for Air Washers and Coolers.—Auxiliary appa- 
ratus in the form of air washers and coolers made by the 
Spray Engineering Company, Boston, Mass., for use with 
a 35,000-kw. and a 30,000-kw. steam turbo-generator set, 
has recently been installed in the new A-2 Christian Street 
station of the Philadelphia Electric Company. Other recent 
installations of air washers and coolers made by the Spray 
Engineering Company are the following: The Lawrence 
(Mass.) Gas Company; the Lynn (Mass.) Gas & Electric 
Company; the Cambridge (Mass.) Electric Light Company; 
the United Electric Light & Power Company, New York 
(three sets); the National Conduit & Cable Company, 
Hastings, N. Y.; the Commonwealth Edison Company, Chi- 
cago, Ill. (three sets); the Consolidated Gas, Electric Light 
& Power Company, Baltimore, Md.; the Merchants’ Heat & 
Light Company, Indianapolis, Ind.; the Toledo (Ohio) Rail- 
ways & Light Company; the Public Service Electric Com- 
pany, Essex, N. J. (three sets); the North American Chem- 
ical Company, Bay City, Mich.; the Evansville (Ind.) Public 
Service Company; the Eastern Pennsylvania Railways Com- 
pany, Palo Alto, Pa.; the Minneapolis (Minn.) General Elec- 
tric Company; the New Orleans (La.) Railway & Light 
Company; the Mobile (Ala.) Electric Company, and the 
Lowell (Mass.) Electric Light Corporation. 


Electrical Equipment for the Inland Steel Company.—The 
addition to the plant of the Inland Steel Company at Indi- 
ana Harbor, Ind., now in the course of erection will be pro- 
vided with electric drive throughout, including that for the 
main rolls. It will be practically a complete steel plant in 
itself and will consist of open-hearth furnaces, blooming 
and finishing mills. About two years ago the Inland Steel 
Company installed electrical apparatus in its plate and steel 
mills, the operation of which has proved so successful that 
when the decision was made to erect a new mill, electric 
drive, it is said, was the only form of motive power con- 
sidered. Accordingly a contract was awarded the Westing- 
house Electric & Manufacturing Company, East Pittsburgh, 
Pa., for the complete electrical equipment of the mill, in- 
cluding two 5000-kw., twenty-five-cycle, 2400-volt turbo- 
generators complete with surface condensers, exciters and 
switchboards; two 1000-kw. synchronous motor-generator 
sets, one 15,000-hp. direct-current motor equipment, two 
8000-hp. motor equipments, and auxiliary apparatus with a 
rating of several thousand horsepower. The Inland com- 
pany’s installation includes many new and novel features, 
and the contract is said to double practically in value any 
one ever given by a steel company for electrical equipment 
and is exceeded in total horsepower rating, but not in size 
of units, only by one other installation. The 15,000-hp. 
direct-current motor will be directly connected to a 40-in. 
reversing blooming mill, receiving its power from the gen- 
erator of a flywheel motor-generator set. The direction of 
rotation of the mill motor is obtained by means of voltage 
control of the generator supplying it with energy. The 
structural mill consists of one 32-in. reversing roughing 
mill and one 28-in. finishing mill of three “three-high” mills. 
Each mill is driven by an 8000-hp. (maximum) directly 
connected direct-current motor, and the scheme of control 
is the same as that of the blooming mill. One flywheel 
motor-generator set with a generator unit for each motor 
supplies the power for the mills, and by a special system 
of control and design of apparatus the power taken from 
the line is equalized to practically a constant load with vari- 
ations of not more than 10 per cent plus or minus, although 
the load on the mill motors will vary from several thousand 
horsepower in one direction to several thousand horse- 
power in the opposite direction several times a minute. The 
energy for the auxiliaries, most of which are direct-current 
motor drive, is supplied from the two motor-generator sets. 


Changes in Personnel of Standard Underground Cable 
Company.—The Standard Underground Cable Company an- 
nounces the following promotions and rearrangements in 





JANUARY 22, 1916 


its general office and factory staffs: In the genera! of- 
fices P. H. W. Smith, formerly vice-president with duties 
of general sales manager, becomes vice-president and as- 
sistant general manager under President and General Man- 
ager J. W. Marsh and as such will have general oversight 
‘f the manufacturing and sales activities of the company. 
His headquarters will be in Pittsburgh, as formerly. Mr. 
Smith has been connected with the company since 1893 in 
various important departments and capacities. Charles W. 
Davis, formerly manager of the company’s central sales de- 
partment, general superintendent of construction and man- 
ager of the accessories department, becomes vice-president 
and general sales manager. Mr. Davis’ connection with 
the company dates from 1900, and his former duties and 
experience with the Standard company have been both 
broad and long. Arthur A. Anderson, also for many years 
connected with the company’s sales organization at Pitts- 
burgh, has been made manager of the central sales depart- 
ment in the Pittsburgh district. A. F. Hovey has been made 
manager of the construction department and J. H. Lytle 
manager of the accessories department. In the factory or- 
ganization C. C. Baldwin, formerly superintendent of the 
wire and rod mill and weatherproof and magnet wire de- 
partments and of the company’s brass and tubing depart- 
ments at Perth Amboy, N. J., has been made a vice-presi- 
dent of the company and general manager of the Perth 
Amboy plant. Mr. Baldwin is well known in the electrical 
industry as an expert wire and rod mill man, having built 
several well-known wire and rod mills before becoming con- 
nected with the Standard company in 1903. H. W. Fisher 
continues as chief electrical engineer of the company and 
now becomes, in addition, manager of the lead-cable works 
and rubber wire and cable factories, under the assistant 
general manager and president. He is also made an officer 
of the company by virtue of his appointment as assistant 
secretary, but will be stationed at Perth Amboy as hereto- 
fore. Mr. Fisher is well known in electrical and scientific 
circles and for many years has been active in the American 
Institute of Electrical Engineers, particularly in matters 
concerning insulated wires and cables, and his experience 
and qualifications in such matters are unquestioned. Other 
advancements at the Perth Amboy plant are: Tracy D. 
Waring, to be assistant manager of the lead-cable works 
and of the rubber-wire factory; Albert C. Meyers, to be 
superintendent of the rubber-wire factory, and E. J. War- 
ing to be assistant purchasing agent, in addition to his 
former duties as business manager at the plant. At the 
Pittsburgh factory Charles Barbour is given the title of 
manager of that factory and also of the manufactory 
of the Standard Underground Cable Company of Canada, 
Ltd., at Hamilton, Ont., the duties of which positions he 
has performed for some time. At the Oakland (Cal.) fac- 
tory H. H. Gribbon continues as superintendent of the fac- 
tory with the same duties as heretofore. The above changes 
are in practically all cases enlargements of previous duties 
which result from the death at Perth Amboy, N. J., on Dec. 
6 last, of W. A. Conner, late vice-president in charge of 
the company’s manufacturing activities. 


NEW YORK METAL MARKET PRICES 


-——Jan: 11—, -—— Jan. 18—— 
Selling Prices Selling Prices 
Bid Asked Bid Asked 
Copper £ e @ £ s d 
London, standard spot......... 84 15 0 85 15 0 
Pe BM oc taeda ween aen 23.00 to23.50¢ 23.75 to 24.007 
Electrolytic ............... 28.00 to23.50f 23.75 to 24.007 
COMBINE oi kiceeceiscscnecs Se ee 22.504 22.75 to 23.007 
Copper wire base........... 24.75 | to 25.2 5% 25.00 _ to 25.507 
Pere rere rrr eee 5.85 .90 
POE cibatice skvncdawe ewe a 45.00 to 50.00 45.00 to 50.00 
Sheet zinc, f.o.b. smelter...... 23.007 23.007 
NS 6 ciks Sd age ¥ ac ree Was 17.42% 18.42% 
Se PEON cc ha bw aes eames 41.37% 40.8714 
Aluminum, 98 to 99 per cent... 53.00 to 55.00 1.00 to 53.00 
OLD METALS 
Heavy copper and wire....... 17.50 to18.50¢ 18.00 to 18.507 
a, eee 13.00 to13.25% 12.50 to13.00+ 
GT, sh hes bea ee tee ce wee 10.50 to11.007 10.75 to11.007 
es SPREE CRETE LEER CT 5.12% to 5.25f 4.8714 to 5.007 
pS ere re 14.50 to15.00¢4 12.50 to13.007 
COPPER EXPORTS 
tes Cee CO SOLS asa ORS ENGR ADA UDOT R ee EOE Oe eee 12,665 





+Nominal. 
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Corporate and Financial 


Light and Power Bond Prices During 1915 


Light and power utility bond prices advanced during 1915 
on the average 2.5 points, 80 per cent of the gain occurring 
during the last quarter. Active trading was resumed in 
January, 1915, with a very poor investment demand, which 
resulted in somewhat lower prices. The market strength- 
ened a point or so during the spring, but on the approach 
of summer fell off half a point. No appreciable improve- 
ment was then noticed until the beginning of the last 
quarter, when buying orders for high-class investment 
securities began to pour in. The prices at the close of 
business on Dec. 31, 1915, were higher than at the close of 
either of the two previous years. 

Electric utility bonds vary only slightly under normal 
investment conditions, but under extreme conditions they 
reflect the trend of the financial market as a whole. During 
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AVERAGE PRICE OF NINETY-SIX LIGHT AND POWER BONDS DURING 
1914 AND 1915 


all the recent months of distress in the investment market 
these bonds were but 1.8 points below the highest prices 
during the normal months of 1914. These prices are taken 
from the monthly averages of ninety-six representative 
issues, of which there is now outstanding more than 
$375,000,000, or, roughly, 36 per cent of the aggregate par 
value of all American light and power utility bonds. 
Compared with the 1914 prices which were available for 
the first seven months of the year the 1915 prices for the 
corresponding period were low. The prices continued low 
throughout the months of enormous speculation in the “war 
babies.” With the last quarter of 1915 a reaction set in. 
Funds had been gradually accumulating that had to be 
invested. Speculation offered little hope, for it was seen 
that the market had about hit the top notch and a decline 
could be expected at almost any time. Moreover, diplomatic 
relations were such as to cause considerable worry to specu- 
lators. A great bond-buying movement then started, and 
with it prices advanced. This movement has lasted ever 
since, and at present the demand far exceeds the supply. 
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A large amount of buying has been taken care of by 
European liquidation of American securities. This supply 
is now falling off and at the present rate of liquidation will 
stop in a few months. Assuming that the present buying 
will continue, and there is no reason to assume otherwise 
in view of the growing bank deposits, surplus earnings, 
numbers of employed and wages, prices must go soaring or 
enough new financing must be done to satisfy the demand. 
The latter is hardly probable with the prices of new equip- 
ment what they now are until the investment market 
strengthens to such a point that the increases in bond prices 
will offset the increases in equipment and development costs. 
The average price of the ninety-six bonds during 1915 
was 92.23, which is 0.73 point above the low point for the 
year and 1.77 points below the high point for the year. 
The average during the first six months was 91.9, and 
during the last six months it was 92.56. The average by 
quarters was as follows: First quarter, 91.66; second 
quarter, 92.13; third quarter, 92.0; fourth quarter, 93.13. 


Great Shoshone & Twin Falls (idaho) Water Power Com- 
pany.—The sum of $2,000,000 has been fixed by Judge Diet- 
rich of the United States court as the price at which the 
company may be sold. The company’s books show an ex- 
penditure of $2,750,000, it is reported, but Judge Dietrich’s 
opinion is that probably a large part of this was paid for 
the acquisition of power sites and for investments made 
in financing the project which are not now apparent. The 
decision took into consideration an estimate which rated 
the cost of reproducing the property, without allowing for 
depreciation, at $1,967,826. 

Indiana & Michigan Electric Company, South Bend, Ind.— 
The Public Service Commission of Indiana has appraised 
the value of the company’s property at $4,736,036, which 
is a little less than one-half of the valuation claimed by 
the company. 

Martinsburg (W. Va.) Power Company.—The company 
will go into bankruptcy, instructions to that effect having 
been issued at a meeting of stockholders held in Martins- 
burg on Jan. 4. This step was taken, according to officers 
of the company, in order to stop pending litigation and to 
prevent future costly litigation which is threatened both 
in the federal and the state courts. The company, which 
is capitalized at $500,000, has for some years operated two 
plants. It became financially involved several years ago, 
and efforts to readjust its affairs were unsuccessful. It is 
thought probable that the company’s plants will be sold and 
a new company organized to operate them. 

Nevada-California Power Company, Denver, Col.—Under 
the terms of a transfer agreement signed at Riverside, 
Cal., on Jan. 10, the Nevada-California Power Company be- 
comes the owner of the Holton Power Company, the Coach- 
ella Valley Ice & Electric Company and the Holton Interur- 
ban Railway Company, all of which are properties of W. F. 
Holt of Redlands. For the present the affairs of the three 
utilities involved will be managed by Mr. Holt. It is under- 
stood, however, that he will continue in charge only until 
the purchasers are able to take over their operation. The 
transfer does not affect the Imperial Valley Gas Company, 
which will continue to be operated by Mr. Holt. 

Pacific Light & Power Corporation, Los Angeles, Cal.— 
The California Railroad Commission has issued an order 
authorizing the corporation to issue $4,000,000 of 6 per 
cent general mortgage serial convertible gold bonds and 
$4,120,000 par value of 7 per cent prior preferred stock. 
Authority is also given to execute a mortgage or deed 
of trust to secure payment of the bonds. Notes valued at 
$2,724,639.28 will be paid when the bonds are sold, and 
the remaining sum is to be used for extensions, additions 
and other improvements to the corporation’s plant. 

Portland Railway, Light & Power Company, Portland, 
Ore.—Preliminary statements of the gross and net earnings 
of the company for December and for the calendar year 
1915 show considerable improvements during the last quar- 
ter of the year. The net earnings in the last quarter are 
reported as follows: September, $196,000; October, $237,- 
800; November, $246,300; December, $268,500 The net earn- 
ings for the year are given as $2,987,974. 


ELECTRICAL WORLD 


VoL. 67, No. 4 


New Utility and Industrial Companies 


The Hellyer Electric Company of East Liverpool, Ohio, 
has been incorporated with a capital stock of $10,000 by 


C. W. Hellyer, W. H. Weaver, T. H. Fisher and Alexander 
Lowe. 


The Vuleco Engineering Corporation of Babylon, N. Y., 
has been incorporated by R. B. Campbell, C. D. Froelich 
and C. E. Hoover, 1133 Broadway, New York, N. Y. The 
company is capitalized at $20,000 and will do a general 
mechanical, mining, civil and electrical engineering business. 


The Triumph Lamp Works, 149 Palisade Avenue, Union 
Hill, N. J., have been incorporated with a capital stock of 
$100,000. The company will be engaged in the manu- 
facture of gas-filled tungsten lamps. Edward Simon is 
president, Frederic Criber secretary, and Arnold Moser is 
treasurer. 


The Monarch Vacuum Specialties Corporation of Brook- 
lyn, N. Y., has been incorporated with a capital stock of 
$12,500 by M. Dittenhoefer, W. F. Brothers and W. P. Scully, 
565 Fifth Street, Brooklyn. The company proposes to man- 
ufacture and deal in vacuum cleaners, electric and mechani- 
cal supplies. 


The Craig Foundry Company of Brooklyn, N. Y., has been 
chartered with a capital stock of $15,000 by S. W. Low, W. 
H. Jones and J. Craig, 602 Bedford Avenue, Brooklyn, N. Y. 
The company purposes to manufacture and deal in factory 
and foundry supplies and heavy hardware and to do a 
general mechanical and electrical engineering business. 

The Kraus Auto Oil Moter Corporation of New York, N. 
Y., has been chartered with a capital stock of $40,000 by 
J. Werner, O. Kraus and J. A. Feldman, 218 West Twenty- 
sixth Street, New York, N. Y. The company intends to 
manufacture engines, machinery, motors, gas engines, etc., 
and to do a general machinist and engineering business. 


Trade Publications 


Graphite Products.—The Joseph Dixon Crucible Company, 
Jersey City, N. J., has just issued an illustrated booklet 
entitled “Valuable Graphite Products.” 


High-Tension Insulators and Insulating Parts.—The Elec- 
trose Manufacturing Company, Brooklyn, N. Y., is sending 
out several illustrated folders which contain information on 
its high-tension insulators and insulating parts. 

Centrifugal Pumps.—Catalog No. 1633-A, issued by the 
Allis-Chalmers Manufacturing Company, Milwaukee, Wis., 
contains a large amount of information and numerous illus- 
trations of centrifugal pumps and pumping units. 

“Electric Gear Shifter.—The Cutler-Hammer Manufactur- 
ing Company, Milwaukee, Wis., is sending out a folder which 
contains information on and illustrations of an electric gear- 
shift mechanism for gasoline-operated automobiles. 


Continuous-Duty Split-Ring Induction Motor.—Leafiet 
No. 3860 published by the Westinghouse Electric & Man- 
ufacturing Company, East Pittsburgh, Pa., describes its 
type CW continuous-duty split-ring induction motors. 

Electric Stoves and Ranges.—The Globe Stove & Range 
Company of Kokomo, Ind., has issued a series of four 
pamphlets which set forth concisely the talking points on 
the company’s products. The information is especially in- 
tended for use by salesmen presenting the electric-cooking 
proposition to central-station customers. 


Tungsten Lamps.—The sixth edition of “How to Figure 
Illumination and a Complete Catalog of Sunbeam Mazda 
Lamps” has just been published by the Western Electric 
Company, 463 West Street, New York. The booklet gives 
tables and complete illuminating data as well as illustrating 
and describing various sizes of tungsten lamps. 


Lifting Magnets and Magnetic Separator Pulley.—Bulle- 
tin No. 12, recently issued by the Cutler-Hammer Clutch 
Company, Milwaukee, Wis., is an attractively illustrated 
twenty-four-page bulletin, containing over forty illustra- 
tions and much interesting information on lifting magnets. 
The company has also issued an illustrated circular on its 
magnetic separator pulley, designed to remove stray pieces 
of iron or steel from material which is passed through pul- 
verizing and crushing machinery. 
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New England 





BATH, ME.—Arrangements are being 
made by the Central Maine Pwr. Co., 
Augusta, for the erection of an electric 


transmission line from Gardiner to Bath. 
WESTBROOK, ME.—A electrolytic 
plant is being established at the paper 
mills for the purpose of manufacturing 
chlorine liquor for bleaching purposes. 
PORTSMOUTH, N. H.—The Rockingham 
County Lt. & Pwr. Co., Portsmouth, con 
templates installing a 1500-kw. or 2500-kw., 
two-phase, 60-cycle steam turbine and two 
boilers. F. A. Belden is superintendent 
CHICOPEE, MASS.—The Quigley Fur- 
nace & Foundry Co. has entered into a con- 
tract (providing for 850 hp.) with the city 
of Chicopee for electrical service from the 
municipal electric plant. I. T. Benedict is 
manager of the municipal plant. 
NEW BEDFORD, MASS.—The New Bed- 
ford Gas & Edison Lt. Co. is contemplating 


new 


the erection of a 11,000-volt transmission 
line to Lakeville. The company is build- 
ing a 22,000-volt transmission line (on 
steel towers) to Wareham. W. H. Snow 


is general manager. 

NORTH ATTLEBORO, MASS.- 
being considered by the Electric Light De- 
partment for rebuilding the transmission 
lines on Chestnut and Washington Streets, 
covering a distance of about 114 miles. Esti- 
mates are also being received for placing 
the wires underground on South Washing- 
ton and other streets, a distance of about 
1 mile. William Plattner is superintend- 
ent of the municipal electric-light plant. 

WESTERLY, R. I.—Bonds to the amount 


-Plans are 


of $25,000, it is reported, have been sold 
by the Westerly Lt. & Pwr. Co., the pro- 
ceeds to be used for extensions and im- 


provements in Carolina, Kenyon, Hope Val- 
ley and Richmond. 


NEW HAVEN, CONN.—Work has begun 


on the construction of the new boiler 
foundations at the Grand Avenue power 
house of the United Illg. Co. The cost of 


the work is estimated at $15,000. 
tract is preliminary to another 
mert of the power house, which 
started in about six months. 
the boilers are moved to the 
tions the old structure will be 
a new one erected, 50 ft. by 
extending to the river’s edge. 

PU'LNAM, CONN.- 
pared by Jenks & 


This con- 
enlarge- 
will be 
As soon as 
new founda- 
removed and 
100 ft., and 


Plans are being pre- 
Ballou, Grosvenor Build- 


ing, Providence, R. L, for an extension to 
the power plant of the Putnam Lt. & Pwr. 
Co. of Mechanicsville The proposed im- 
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provements include a 
boiler, oil-feed 
denser 


new 
pump, 


1000-kw. turbine, 
heater and con- 


Middle Atlantic 


COHOES, N. Y.—The installation of 
namental street lamps on Remsen and Mo- 
hawk Streets, from White Street to the 
junction of Remsen and Mohawk Streets, is 
under consideration. Arrangements have 
been made by the public service corpora- 
tions operating in this city for the removal 
of all poles from this area and to use poles 
jointly in all other parts of the city. 


or- 


LEWISTON, N. Y.—Bids will be _ re- 
ceived by the Board of Water and Light 
Commissioners of the village of Lewiston, 
Town Hall, Lewiston, until Feb. 15 for im- 
provements to water-works system, includ- 
ing pumping equipment consisting of two 
low-lift centrifugal pumps, two _ high-lift 
triplex plunger pumps, two electric motors 
and two oil engines. Plans and specifica- 
tions of the proposed work may be seen 


at the residence of the village clerk and at 
the office of A. O. Peabody, engineer, 
Lewiston. Copies may be obtained of the 
engineer upon deposit of $5. 


NEW YORK, N. Y.—A new agreement 
has been entered into between the city of 
New York and the New York Central R. R 


in connection 
the company 


Co. with the reconstruction of 
right-of-way along the west 
side of the city and the elimination of 
tracks at grade along Eleventh Avenue 
The entire cost of the improvement, includ- 
ing complete electrification, will be about 
$50.000,000, and it will take six years to 
complete. 

NIAGARA FALLS, N. Y.—The Niagara 
Gorge R. R. Co., Niagara Falls, has placed 
a contract with the General Electric Co. 
for the installation of forty 16-in. project- 
ors with 500-watt General Electric tungsten 
lamps for illuminating the gorge. 


ROCHESTER, N. Y.—Plans have been 


completed by the Rochester Ry. & Lt. Co 
for the erection of a new substation be- 
tween Atlantic Avenue and Leighton Ave- 
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nue, near the Culver Road. The station 
wil: be equipped with two 1400-hp. rotary 
converters to supply eneregy for street- 


railway system and 7500 kva. in stationary 
transtormers to furnish electricity for 
lamps and motors New equipment, includ- 
ing « 2000-hp. rotary converter, will be 
installed at No. 6 substation on South 
Water Street, and also a 2000-hp. rotary 
converier in No. 5 substation 


ALBURTIS, PA.—The Lehigh Valley Lt 
& Pwr. Co., Allentown, has been granted a 
franchise to supply electricity for lamps and 
motors in Alburtis. The transmission lines 
will be extended from Macungie, a distance 
of about 3 miles. 

GROVE CITY, PA.—Work will begin on 
the installation of an ornamental street- 
lighting system (consisting of 52 three-iamp 
concrete lamp standards) as soon as the 
weather permits Material has been pur- 
chased. 

HARRISBURG, PA.—Charters have been 
granted by the State to the following com- 
panies: The Farmers’ El. Cos. of East 
Lampeter Township, of Manheim Township 
and of Upper Leacock Township, all in Lan- 
caster County. Each company is capitalized 
at $5,000 and John H. Ware is treasurer. 

PHILADELPHIA, PA.—Plans are being 
prepared by William Steele & Sons, archi- 
tects, 1600 Arch Street, Philadelphia, for the 
erection of four five-story brick and rein- 
forced concrete buildings to occupy an en- 
tire city block between Twenty-fifth, Twen- 


ty-sixth, Reed and Dickinson Streets for S. 
B. & B. W. Fleisher, Inc. The main power 
plant will be in the center of the block. 


The total cost of the project is estimated at 
$1,000,000. 

POTTSVILLE, PA.—Charters have been 
granted to several electric light and power 


companies (subsidiaries of the Eastern 
Pennsylvania Lt., Ht. & Pwr. Co.) with 
headquarters in Pottsville as follows: Cass, 
Norwegian, Foster, Reilly, Tremont and 
Wayne Township Lt., Ht. & Pwr. Cos. and 
the Gordon and Landisville Lt., Ht. & Pwr. 
Cos. Each company is capitalized at $5,000, 
and the incorporators are: W. B. Rockwell, 
Vandusan Rickert and Ira G. Walborn, all 
of Pottsville. 

BUCKHANNON, W. VA.—The city of 
Buckhannon is considering the purchase 


of the property of D. T. 
planning to convert it into a power house 
to furnish electricity for the city and to 
establish a high-pressure water system. 
WINCHESTER, VA.—The 
adopted a resolution 
duction of a bill in 


Farnsworth and is 


Council has 
authorizing an intro- 
the State Legislature 


New Plant of Dayton (Ohio) Power & Light Company to Be Erected at Miller’s Ford 


The board of directors of 
Power & Light Company of Dayton, Ohio, 
has just authorized the construction of a 
new million-dollar steam-turbine station at 
Miller’s Ford, south of the city, the in- 
itial equipment of which it is hoped to 
have in regular operation before the close 
of 1916. Designed for an ultimate total 


the Dayton 


rating of 105,000 kw., the first machines 
to be installed will be two 15,000-kw. tur- 
bine sets. The plans call for the use of 


comparatively large boilers and high steam 
pressures. With the new station in service 


it will be possible to shut down the com- 
pany’s two existing plants in the city 
of Dayton and to carry the large lighting 
; i 
: : 


and industrial load of the city, as well as 
the demands of the large suburban and 
interurban territory into which the _ busi- 


ness of the Dayton company 
from the new turbine 
Tait is president of 
Hutchings associate 
Thomas F. 


is expanding, 
station. Frank M. 
the company, O. H 
general manager, and 


Kelly commercial manager. 
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providing for a special election to vote on 
the proposal to increase the bonded in- 
debtedress by $40,000 for the purpose of 
installing a municipal electric-light plant 
to be operated in conjunction with the 
city water-works pumping station. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
Db. C., until Feb. 1, for furnishing electrical 
cable and wire, fire clay, riveting dies, 
standing lamps, insulating material, motors 
and controllers, radio transmitting sets, etc., 
at the navy yard, Brooklyn. Applications 
may be made to the Navy Pay Ufficer, New 
York, N. Y., or to the bureau. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., for furnishing supplies as follows: 
Brooklyn, N. Y., Schedule 9216—One ex- 
hauster, complete with controller and spare 
parts; Schedule 9206—400 standing lamps, 
miscellaneous wrought pipe; Schedule 9208 
—§000 ft. interior communication cable, 
380,000 ft. antenna silicon bronze wire, 400,- 
000 ft. double-conductor wire, 5000 ft. 
single-conductor wire; Schedule 9217—mis- 
cellaneous’ searchlight mirrors, miscel- 
laneous safety, relief, etc., valves; Schedule 
9212—14 radio transmitting sets; Schedule 
9214—-15 radio transmitting sets. Boston, 
Mass., Schedule 9207—50 Ib. uncut mica, 
miscellaneous rod and sheet hard rubber, 
five portable ventilating sets, 460 terminal 
tubes and fittings. Washington, D. C., 
Schedule 9213—40 radio receivers and 48 
wave meters; Schedule 9203—237,000 Ib. 
lap-welded steel tubes. Puget Sound, Wash., 
Schedule 8211—200 lb. sheet rubber. Mare 
Island, Cal., Schedule 8211—70 low-pres- 
sure gate valves, 48 low-pressure globe and 
check valves. Applications for proposals 
should designate the schedule desired by 
number. 

WASHINGTON, D. C.—Foreign trade op- 
portunities are announced by the Bureau of 
Foreign and Domestic Commerce in the 
commerce reports as follows: No. 19,696— 
An American consular officer in Venezuela 
reports that a firm in his district is inter- 
ested in motor trucks of from 1 ton to 2 
tons capacity and desires to receive cata- 
logs, prices and discounts. No. 19,730—A 
letter to the bureau states that a company 
in Paraguay expects to establish a hydro- 
electric plant for lighting and power pur- 
poses. No. 19,736—A letter from a business 
man in Norway states that he has inquiries 
for seamless steel cylinders, stee! tubing for 
electric conduits, crucibles, white and col- 
ored cotton waste, electric automobiles and 
trucks, and complete cable plant, including 
all machinery for manufacturing electric 
wires and cables of all kinds. No. 19,745— 
A commercial attaché of the Department of 
Commerce reports that a business man in 
Chile desires to represent firms manufac- 
turing machinery for flour mills and brew- 
eries, turbines and installations for han- 
dling malt. No. 19,748—A report from an 
American consular officer in Spain states 
that a business man desires to represent 
manufacturers of mechanical and electrical 
supplies, etc. Correspondence may he in 
Spanish, French or German. No. 19,762— 
A company in the near East desires to re- 
ceive price lists and terms on electric-light 
flashing signs. No. 19,768—An American 
consular officer in France reports that a 
firm in his district desires to receive quota- 
tions, f.o.b. port of shipment, with freight 
and insurance estimates for transportation 
to destination, on electrical fans for cold- 
storage rooms. Correspondence in French 
is preferred. No. 19,771—The bureau is 
informed by an American consular officer 
in the United Kingdom that a man in his 
district desires to represent manufacturers, 
especially of materials used by engineers. 
It is stated that he could undertake sale, ad- 
vertising, exhibition work, etc., and if neces- 
sary, open a retail store. No. 19,774—A 
commercial agent of the bureau has trans- 
mitted an inquiry from a firm in France 
which desires to be placed in communica- 
tion with American manufacturers of pliers 
for cutting piano cords and of electric-light 
bulbs and sockets. No. 19.781—Tenders will 
be received at the Negociado Quinto de la 
Segunda Seccion del Estado Mayor Central 
de la Armada, Ministerio de Marina, 
Madrid, Spain, until Jan. 26 for construc- 
tion and installation in the Cadiz Naval 
Arsenal of an electric power plant. Tend- 
ers must be in Spanish. lLocal representa- 
tion is necessary. No. 19,788—Tenders will 
be received by the Metropolitan Board of 
Water Supply and Sewerage, 341 Pitt 
Street, New South Wales, Australia, until 
Feb. 7, for furnishing and delivering at the 
No. 1 pumping station at Ultimo, Sydney, 
New South Wales, two units, consisting of 
centrifugal pumps and electric motors, each 
to have a capacity of 4000 gal. per minute, 
together with the necessary switchboards, 
starters, etc., and spare parts. No. 19,820 
-—An American consular officer in India 
reports that a firm in his district desires to 
be placed in touch with American manu- 
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facturers of electrical 
cables, fans and other accessories. No. 
19,788—Tenders will be received at the 
Direccion General de Obras Publicas, Min- 
isterio de Fomento, Madrid, Spain, until 
Jan. 28, for the construction and working 
for a period of 60 years of an electric tram- 
way in Madrid (Monte del Pardo district). 
The minimum rolling stock to commence 
operating the line is three motor coaches 
and three trailer coaches. Construction 
work to begin within three months and to 
be completed within a year from the date 
of the award of the concession. The bureau 
has no further information relative to this 
opportunity. Further information may be 
obtained on application to the Bureau of 
Foreign and Domestic Commerce, Washing- 
ton, D. C., or its branches. 


supplies, such as 


North Central 


CALUMET, MICH.—Plans are being 
prepared by the Houghton (Mich.) County 
El. Lt. Co. to install an ornamental street- 
lighting system in Calumet. 


DETROIT, MICH.—Bids will be received 
at the office of the Public Lighting Commis- 
sion until Jan. 25 for furnishing transform- 
ers required for the municipal electric-light- 
ing plant. F. T. Bowler is secretary. 

GRAND RAPIDS, MICH.—The Cascade 
El. Co., owner of the water-power rights on 
the Thornapple River at Cascade (esti- 
mated to develop about 1200 hp.), and at 
Alaska, near Grand Rapids. capable of de- 
veloping 400 hp., will develop this power 
during the coming summer. 

VANDERBILT, MICH.—The 
of the Vanderbilt El. 
reported, has been sold to Fred King of 
Gaylord. The new owner, it is under- 
stogd, will make extensive improvements 
to the plant and service. 

ZEELAND, MICH.—The municipal elec- 
tric-light plant has been purchased by the 
Consumers’ Pwr. Co., Grand Rapids, for 
$12.000, including the generating plant and 
distributing system. The local generating 
plant will be closed down and energy sup- 
plied from the high-tension transmission 
line of the Grand Rapids, Holland & Chi- 
cago Interurban Co. until a separate trans- 
mission line is erected. 

CLEVELAND. OHTO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until Jan. 28 for substation trans- 
formers for the municipal electric-light 
department. Specifications may be_ ob- 
tained at the office of the commissioner of 
light and heat division. 

MASSILLON, OHITO.—Bids, it is report- 
ed, will be received by the director of pub- 
lic service for the installation of an elec- 
tric-lighting system 

YOUNGSTOWN, OHIO.—The Mahoning 
& Shenango Valley El. Lt. Co. will soon ap- 
ply for charters, it is reported, for senarate 
local companies to serve a number of com- 
munities reached by its transmission lines 
where it proposes to supply _ electrical 
service. 

YOUNGSTOWN, OHIO.—The new orna- 
mental street-lighting system which was in 
process of installation in East Youngstown 
by the Youngstown & Sharon St Ry. Co. 
was practically destroved during the recent 
riots, causing a loss of about $3,000. About 
75 meters were destroyed and much of the 
underground work. 


ZOAR. OHIO.—The County Commis- 
sioners have granted the Zoar Fire Clay 
Co. permission to erect poles and wires for 
transmitting electricity and for telephone 
purposes from its plant near Zoar to the 
village of Zoar. 


LOUTSA, KY.—The Sandy Valley Lt. & 
Pwr. Co. is contemplating the construction 
of a power plant in Louisa, 

MURRAY, KY.—The City Council has de- 
cided to submit to the voters the poposal 
to issue bonds for the installation of a 
municipal electric-lighting plant. 

PROVIDENCE. KY.—Bonds to. the 
amount of $20,000. it is reported. have been 
sold by the city of Providence, the proceeds 
to be used for the installation of a munici- 
pal electric-lighting plant. 

COLUMBIA CITY, IND.—Plans, it is re- 
ported, are being prepared by Charles 
Brossman, engineer, Indianapolis, for the 
installation of a new generating unit in 
the municipal electric-light plant. 

NEWCASTLE, IND.—The City Council 
has decided to enlarge the municipal elec- 
tric-light plant to supply electricity 
throughout the city for lamps and motors. 
At present the plant only furnishes street- 
lighting service. The cost of extension to 
the plant is estimated at about $40,000. 


SOUTH BEND, IND.—A committee has 
been appointed by Fred W. Keller, Mayor, 


property 
Lt. & Pwr. Co., it is 


VoL. 67, No. 4 


to make investigations relative to the 
establishment of a municipal electric-light 
plant in South Bend. 


CHICAGO, ILL.—During 1916 the De- 
partment of Gas and Electricity will place 
in service 619 additional arc lamps, 3084 
300-watt incandescent lamps, and 1372 75- 
watt lamps. The construction work neces- 
sary for these lamps has practically been 
completed. William G. Keith is commis- 
sioner of gas and electricity. 

DECATUR, ILL.—The city engineer has 
been instructed to prepare plans and esti- 
mates for the installation of an ornamental 
lighting system on both sides of South 
Main Street from Lincoln Square to Wash- 
ington Street, and on the north side of 
Wood Street from Main to Water Street. 


DIXON, ILL.—The Illinois Northern 
Utilities Co., Dixon, is erecting a transmis- 
sion line to Poplar Grove and will soon 
furnish electrical service there. 


MURRAYVILLE, ILL.—The installation 
of a municipal electric-lighting plant in 
Murrayville is under consideration by the 
town officials. 


SULLIVAN, ILL.—Bids will be received 
by the city of Sullivan until Feb. 7 as _fol- 
lows: (1) For furnishing and installing 
eguipment for the electric-light and water 
plont, including one 150-kva. and one 100- 
kva,. alternating-current generator directly 
connected to two single-valve engines of 
200 hp. and 160 hp. respectively; two re- 
turn tubular boilers of 125 hp. and 150 hp.; 
one duplex feed-water pump, one _ three- 
panel switchboard and one 400-hp. heater, 
piping, ete. (2) For furnishing line ma- 
terial, including poles, wires, etc. (3) For 
the purchase of certain second-hand ma- 
chinery from the city, approximately as 
follows: 12-in. by 12-in. Ideal engine, 60- 
kw., 60-cycle, 1100-volt generator, 59 Fort 
Wayne type C multiple-arc lamps with 
transformers, 150-hp. Cochran heater, etc. 
Copies of plans, specifications and bidding 
blanks will be furnished upon payment of 
$2 to Hiram Phillips or Clifford Phillips, 
consulting engineers, 716 International Life 
Building, St. Louis, Mo. 

MEDFORD, WIS.—Extensive changes 
are being made to the plant of the Medford 
Lt. & Htg. Co., including the installation of 
a Diesel engine directly connected to a 
150-kva., three-phase, 2300-volt generator. 
The company also contemplates replacing 
the present arc-lamp street-lighting system 
with new type “C” incandescent lamps 
within a few months. As yet no proposi- 
tion has been submitted to the city. Also 
expects to operate the pumps for the city 
water supply within the next six months. 
William Ungrodt is superintendent. 


MONDOVI, WIS.—The Wisconsin-Minne- 
sota Lt. & Pwr. Co., Eau Claire, purchased 
the property of the Mondovi Lt. & Pwr. 
Co. last October. The electric plant was 
destroyed by fire on Sept. 1. A temporary 
plant is being operated at the present time. 
Connection will be made with the hydro- 
electric plant of the Wisconsin-Minnesota 
Lt. & Pwr. Co. at Cedar Falls in the spring. 
A. D. Alt is local manager. 


SHEBOYGAN. WIS.—Rudolph R. Jahn, 
architect, 802 Michigan Street, Shebovgan, 
has been engaged to prepare plans for a 
new central lighting, heating and power 
mant for the county institutional build- 
ings. J. Olson is county commissioner of 
public property. 

WAUKESHA, WIS.—The Milwaukee 
(Wis.) El. Ry. & Lt. Co. has been granted 
a franchise to erect electric transmission 
lines through the town of Waukesha. 

WAUSAU, WIS.—The capital stock of 
the Wisconsin Valley El. Co. is reported to 
have been increased to $800.000 and the 
sale of $200,000 in stock authorized. Work, 
it is understood, will begin at once on 
the extension from Merrill and southward 
to Mosinee. 


BLUE EARTH, MINN.—Preparations 
are being made to change the municipal 
electric-light plant from direct current (110 
volts) to alternating current (2300 volts) 
It is proposed to install a 250-kw. gen- 
erator. The type of engine has not yet 
been decided upon; will use either oil or 
steam. Don Fitch is superintendent. 


COLOGNE, MINN.—tThe installation of 
an electric-lighting plant in Cologne is re- 
ported to be under consideration. 

MANKATO, MINN.—Bids will be _ re- 
ceived by G. Widell, chairman of building 
committee, First National Bank Building, 
Mankato, until Feb. 10, for remodeling the 
Masonic Temple at Mankato, including 
general construction, heating and ventila- 
tion, plumbing and wiring. Separate bids 
to be submitted for each classification of 
the work. Plans and specifications may 
be obtained upon application to George 
Pass, Jr., Elks’ Building, Mankato, upon 
deposit of $15, of which $10 will be re- 
funded. 

PRINCETON, MINN.—The_ Building, 
Light and Water Committee is contemplat- 
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ing purchasing energy from the Elk River 
(Minn.) Pwr. & Lt. Co. (20 miles distant) 
to operate the municipal electric plant. If 
the proposition is carried through, the local 
plant will be closed down. O. B. Randall is 
manager. 


AUDUBON, IOWA.—The Council has 
passed an ordinance granting R. G. Weiland 
a franchise to install and operate an elec- 
tric-light plant in Audubon. 

LATIMER, IOWA.—The Town Council 
has granted the Cedar Valley Pwr. Co., 
Charles City, a franchise to supply elec- 
tricity for lamps and motors in Latimer. 

MAPLETON, IOWA.—The installation of 
an electric-light plant in Mapleton is re- 
ported to be under consideration. B. Leit- 
zen is reported interested. 


SIOUX CITY, IOWA.—The Sioux City 
Gas & El. Co. is reported to be contem- 
plating extending its transmission line to 
Riverside, at a cost of about $8,000. 

CHILLICOTHE, MO.—Preparations are 
being made by the Board of Public Works 
for the installation of a 300-kw. generator 
directly connected to a De Laval steam 
turbine for which contracts have already 
been placed. P. J. Dixon is superintendent. 

HIGGINSVILLE, MO.—The City Council 
has authorized the city attorney to pre- 
pare an ordinance calling an election to 
submit to the voters the proposal to issue 
$15,000 in bonds for enlarging the munici- 
pal electric-light plant. 


KIRKSVILLE, MO.—The City Council is 
considering the question of issuing bonds 
for the installation of an _ electric-light 
plant and rebuilding water-works system. 


SLATER, MO.—The city of Slater has 
purchased a 300-hp. Skinner uniflow engine 
directly connected to a 250-kva., three- 
phase, 2300-volt alternator for the mu- 
nicipal electric-light plant. A 33,000-volt 
transmission line (8 miles long) will soon 
be put into operation. Two or three water- 





tube boilers will probably be installed. L. 
E. Shepard is superintendent. 
SPICKARD, MO.—The City Council is 


planning to install an electric-lighting sys- 
tem in Spickard. 

WARRENTON, MO.—The Warrenton El. 
Lt., Ice & Pwr. Co. is contemplating the 
erection of a 6600-volt, three-phase trans- 
mission line to Wright City, a distance of 


8 miles, this spring. H. C. Boettger is 
proprietor and manager. 
SHELDON, N. D.—The Town Council 


has passed 


E. 


an ordinance granting Frank 
Corson & Co. a franchise to construct 


and operate an electric-lighting system in 
Sheldon. 
IPSWICH, S. D.—The Ipswich El. Lt. 


& Pwr. Co. has nearly completed changing 
its three-wire, 110/220-volt service lighting 


secondaries from underground to _ over- 
head distribution in a certain section of 
the city. The work has been suspended 
until spring. L. E. Gorman is_ super- 
intendent. 


AINSWORTH, NEB.—The Ainsworth Lt. 
& Pwr. Co. is reported to be considering 
the installation of a turbo-generator in 
the spring. 

BARTLEY, NEB.—Bids will be received 
by the city of Bartley until Jan. 26 for fur- 
nishing and installing a 30-amp.-hr. storage 
battery in the municipal electric-light plant. 
James Finnegan is manager. 


BLOOMFIELD, NEB.—The_ Bloomfield 
El. Co. is planning to establish a 24-hour 
service by June 1, 1916. Lew B. Knudsen 
is proprietor. 

DAWSON, NEB.—The State Railway 
Commission has granted the Dawson El. 


Lt. & Pwr. Co. permission to erect a trans- 
mission line between Dawson and Hum- 
boldt. It is proposed to secure energy 
from the electric plant in Humboldt to 
operate the system in Dawson. 


EDGAR, NEB.—The municipal electric 
plant is now being rebuilt, a three-phase, 
three-wire, 2300-volt alternating-current 
system being installed. It will be completed 
in about two months. R. C. Strawser is 
general superintendent. 


ARGONIA, KAN.—tThe city of Argonia 
is contemplating the installation of a 
municipal electrical distribution system. 
Energy to operate the proposed system 
will be secured from the municipal elec- 
tric plant at Wellington. 


ELKHART, KAN.—The City Council is 
considering calling an election to submit to 
the voters the proposal to issue bonds for 
the installation of water-works system and 
electric-light plant. 


MARION, KAN.—An entirely new power 
station has been built for the municipal 
electric-light plant. The old power house 
was destroyed by fire last September. An 
additional 120-hp. Diesel-engine-driven unit 
will be installed within the next six months. 
D. Hazen is superintendent. 


PLAINS, KAN.—Bonds to the amount 
of $20,000 have been voted for the instal- 









ELECTRICAL WORLD 


of 
in 


lation 
system 
eral, is engineer. 
ZENITH, KAN.—Plans 
sidered for the erection of a transmission 


an 


electric lighting and power 
Plains. 


H. W. McGruder, Lib- 
are being con- 
line and distribution system for Zenith. 


Energy to operate the system will be ob- 
tained from the plant at Stafford. 


Southern States 


WINNSBORO, S. C.—Within a month or 
two energy to operate the municipal elec- 
tric-light plant will be obtained from the 
plant of the Parr Shoals Pwr. Co. on Broad 


River, transmitted at 23,000 volts and 
stepped down to 2300 volts, 60 cycles, 
through three 75-kva. transformers. T. R. 


Ellison is superintendent. 

GRIFFIN, GA.—The Light, Water and 
Sewerage Commission contemplates the in- 
stallation of approximately 15 series in- 
candescent street lamps. Extensions will 
probably be made to the ornamental street- 
lighting system. G. J. Drake is superin- 
tendent. 

WOODLAND, GA.—The city of Wood- 
lana is contemplating the installation of a 
gasoline-engine-driven electric generating 
plant, to cost about $2,000. 

WALDO, FLA.—The organization of a 
company to construct an electric-light and 
ice plant in Waldo is being promoted by 
the Board of Trade. 

FRIENDSHIP, TENN.—The local 
tric-light plant is reported to have 
purchased by W. H. Sudbury. The 
owner, it is understood, will make 
provements to the property. 

DEMOPOLIS, ALA.—The Demopolis El. 
Lt. & Pwr. Co. is contemplating placing its 
boilers in steel settings. G. D. Cornish is 
superintendent. 

PIEDMONT, ALA.—The generating plant 
of the municipal electric-light system has 
been closed down and energy is purchased 
from the Alabama Pwr. Co., Birmingham. 
J. P. Haslam is superintendent. 

TUSKEGEE, ALA.—A complete generat- 
ing set, consisting of a General Electric 
generator directly connected to a _  four- 
valve Harrisburg engine, with switchboard 
apparatus, has recently been installed in 
the municipal electric-light plant. Karle 
N. Browne is superintendent. 

OXFORD, MISS.—The city of Oxford has 
authorized an issue of $6,000 in bonds for 
improvements to the municipal electric-light 
plant. The plans provide for the installa- 
tion of a 150-kw. generator and engine, 
directly connected. J. H. Lawshire is city 
clerk. 

ENID, OKLA.—The Enid El. & Gas Co., 
it is reported, is contemplating the erection 
of a transmission line to Lahoma to supply 
electricity there. 

GOTEBO, OKLA.—The Gotebo Lt. & 
Pwr. Co. is now installing a 25-kva. gen- 
erating unit and changing its system from 
direct current to alternating current. J. A. 
Litel is president and manager. 

TUTTLE, OKLA.—The installation of an 
electric-light plant in Tuttle is under con- 
sideration by the City Council. 

COLUMBUS, TEX.—tThe electric plant 
of the Columbus Lt. Co. has been purchased 
by Samuel Harburger and Leo Steiner. The 
new owners, it is understood, will enlarge 
and remodel the plant and extend the sys- 
tem to Glidden and other nearby towns. It 
is also proposed to add an ice and cold- 
storage plant. 

CROCKETT, TEX.—The Crockett Ice, 
El. Lt. & Pwr. Co. contemplates the in- 
stallation of a 150-hp. horizontal tubular 
boiler and rebuilding cooling tower and 
hoisting apparatus for loading ice from 
cold-storage room into railroad cars, some- 
time during 1916. C. W. LeGory is secre- 


elec- 
been 
new 
im- 


tary and manager. 
DENTON, TEX.—Plans are being con- 
sidered for extension to the ornamental 


lighting system on West Oak Street. 
LA PORTE, TEX.—The La Porte Wtr., 
Lt. & Ice Co. is contemplating the installa- 


tion of an ice-manufacturing plant of 15 
tons capacity (raw-water system) and 
would like to receive prices from manu- 
facturers of ice-making machinery. The 


company also expects to erect about 3 
miles of transmission lines, for which poles 


have been purchased. Phil J. Pfeiffer is 
president and manager. 
MARBLE FALLS, TEX.—M. M. Barry, 


lessee of the local electric-light and water 
plant, it is reported, will install new ma- 
chinery and make other improvements to 
the system. 


Pacific States 


CATHLAMET, WASH.—Plans are being 
considered by James West and D. Ewart 
of Astoria, Ore., for the installation of a 
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small electric-light plant and distributing 


system in Cathlamet. 

CLE ELUM, WASH.—tThe City Council 
is considering the installation of a municipa! 
electric-light plant. Definite action has 
been deferred until a final decision on rate 
reductions can be obtained from the North- 
west Improvement Co., which supplies elec- 
trical service in the city. 


RUSTON (not a post office), WASH.— 
The City Council has granted the Puget 
Sound Trac., Lt. & Pwr. Co., Tacoma 


branch, a franchise to supply electricity for 
lamps and motors in Ruston. 

EUGENE, ORE.—Negotiations are under 
way between the Eugene Water Board and 
the Oregon Pwr. Co. for the purchase of 
the local distribution system of the com- 
pany by the city. If consummated the 
agreement will also include contract for 
standby service. C. W. Geller is general 
superintendent. 

HOOD RIVER, ORE.—The Farmers’ 
Irrigation Co., Hood River, is considerin 
the construction of an electric-power plan 
near. Hood River, to cost about $40,000. 
August Guignard, Hood River, is president 
ot the company. 

ALTURAS, CAL.—The Alturas El. Lt. & 
Pwr. Co. has applied to the State Railroad 
Commission for permission to increase its 
bonded indebtedness to provide funds for 
extensions and improvements. It is pro- 
posed to erect a substation at Alturas and 
extend its transmission lines to the Hess 
mine, a distance of about 30 miles. 


LOS ANGELES, CAL.—Bids will be re- 
ceived by the Board of Education of Los 
Angeles until Feb. 17 for the construction 
of a high school, three and four stories, with 
separate agricultural and power building, 
also all sub-contracts. Amount available 
is $375,000. John C. Austin, 1012 Baker 
Detwiler Building, Los Angeles, is architect. 

NORTH SACRAMENTO, CAL.—Tenta- 
tive plans have been prepared for lighting 





practically all of the streets of North 
Sacramento by next spring. H. P. Brown 
is*chairman of committee. 
SACRAMENTO, CAL.—The Great West- 
ern Pwr. Co. expects to start work this 


spring on the erection of another 100,000- 
volt double transmission line, 124 miles 
long. B. E. Hannon is manager of the 
Sacramento division. 

SAN FRANCISCO, 
received at the office 
architect, Treasury Department, Washing- 
ton, D. C., until Jan. 27 for furnishing 
lighting fixtures for the second floor of the 
new United States Sub-treasury building, 
San Francisco. For details see proposal 
cclumns. 

VENTURA, CAL.—The City Council is 
considering the installation of a municipal 
electric-lighting plant in Ventura. 

CASA GRANDE, ARIZ.—Steps have been 
taken by the City Council toward the in- 
stallation of a municipal electric-light plant, 
for which bonds to the amount of $35,000 
have been issued. 

NOGALES, ARIZ.—The International 
Gas Co., Nogales, is erecting a transmission 
line from its central station in Nogales to 
Duquesne to supply electricity to the Du- 
quesne Mining & Reduction Co. Other ex- 
tensions are also contemplated by the Inter- 
national company. 

BILLINGS, MONT.—The City Council is 
considering the proposition of installing a 
new street-lighting system. 

HAVRE, MONT.—The Montana Pwr. Co., 
Great Falls, is reported to be contemplating 
extending its high-tension transmission line 
east from Havre to Malta. Representatives 
of the company are negotiating with small 
towns along the route to furnish them with 
electrical service, and if satisfactory ar- 
rangements are made work will begin on 
the extension in the spring. 


CAL.—Bids will be 
of the supervising 


Canada 


ONT.—Plans 

the municipal electric- 
energy supplied by the 
Hydro-Electric Power Commission of On- 
tario. It is expected to make the change 
in about two months. John Patterson, Jr., 
is manager. 

KINGSTON, ONT.—The Utilities Com- 
mission has decided to ask the Seymour 
Pwr. Co., Campbellford, to submit estimates 
for furnishing electricity to the city. 

TORONTO, ONT.—Plans have been pre- 
pared by the Bell Tel. Co. for placing a 
large number of wires underground on 
streets in the northwest section of the city, 

ZURICH, ONT.—The ratepayers have ap- 
proved the by-law authorizing the town to 
enter into a contract with the Ontario 
Hydro-Electric Power Commission for 


HARRISTON, 
made to operate 
light plant with 


are being 


hydroelectric power. 
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1,167,378. GROUND TERMINAL CONNECTION 
FOR ELECTRIC CONDUCTORS; L. B. Bu- 
chanan, Woburn, Mass. App. filed June 4, 
1915. Special clamp for securing ground 
wire to pipe. 

1,167,382. System or ELECTRICAL DISTRI- 
BUTION; F. Castiglioni, Wilmette, Ill. 
App. filed Aug. 28, 1912. For preventing 
electrolysis of neighboring pipes, etc. 

1,167,411. CIRCUIT-BREAKER; S. H. Keefer, 
Plainfield, N. J. App. filed Dec. 24, 1909. 
Adjustable to vary the time of opera- 
tion. 

1,167,423. ANNUNCIATOR FOR CHECKERS 
AND SIMILAR GAMES; A. Nelson, St. 
Paul, Minn. App. filed Nov. 18, 1912. 
Illustrates upon a display board the dif- 
ferent moves. 

1,167,456. IGNITION SYSTEM FOR INTERNAL- 
COMBUSTION ENGINES; H. C. Well, New 
York, N. Y. App. filed Aug. 27, 1914. 
Rotary timer operated by a piston rod. 

1,167,473. LAMP-CLAMPING SOCKET; R. B. 
Benjamin, Chicago, lll. App. filed April 
11, 1913. Special lamp clamp mounted 
in socket. 

1,167,474. ATTACHMENT PLUG; R. B. Ben- 
jamin, Chicago, Ill. App. filed April 19 
1913. Two-part plug. 

1,167,483. IGNITION SYSTEM; B. Dick, St. 
Louis, Mo. App. filed April 13, 1914. 
Single spark or vibrator sparks at will. 

1,167,484. PRODUCTION OF NICKEL Hy- 
DROXIDE; T. A. Edison, Llewellyn Park, 
West Orange, N. J. App. filed April &, 
1911, Precipitated from solution of nickel 
salt. 

1,167,485. STORAGE BATTERY; T. A. Edison, 
Llewellyn Park, West Orange, N. J. App. 
filed April 30, 1912. Oxide of cerium de- 
polarizer. 

1,167,486. STARTER FOR INDUCTION MOTORS ; 
P. R. Eliguth, Chicago, Ill. App. filed 
June 13, 1914. Magnetically actuated. 

1,167,499. PRIMARY BATTERY; W. E. Hol- 
land, East Orange, N. J. App. filed Dec. 
8, 1909. Zine plate with thickened edges. 

1,167,522. EXLECTROMECHANICAL SELECTING 
MECHANISM FOR TELEPHONES; W. C., 
Richardson, Boston, Mass. App. filed 
July 26, 1912. For exclusive party-line 
service. 


’ 


1,167,532. PROCESS OF MANUFACTURING 
TUNGSTEN ANTI-CATHODES FOR ROENTGEN 
TuBEs; O. A. Simpson, Charlottenburg, 
Germany. App. filed Feb. 4, 1913. Melts 
annular pieces of compressed powdered 
tungsten. 

1,167,546. AUTOMOBILE TAIL LAMP; M. B. 
Danneiser, Huntsville, Ala. App. filed 
Sept. 3, 1914. Automatically produces 
brighter light when gears are shifted to 
reverse position. 

1,167,579. Lamp Socket; A. C. McWilliams, 
South Bend, Ind. App. filed Jan, 12, 1914. 
For outdoor or street lamps. 

1,167,594. ELECTROLYTIC CELL; L. E. Por- 
ter, Los Angeles, Cal. App. filed May 11, 


1914. Extracts metal directly from 
metallic ores. 
1,167,601. ELECTRICALLY OPERATED SOUND 


PrRopUCER; C. J. Schwarze, Adrian, Mich. 
App. filed Sept. 17, 1912. Electromag- 
netically vibrated metal diaphragm. 

1,167,602. EXSCALATOR-CONTROLLING SyYS- 
TEM; W. C. Strang, Yonkers, N. Y. App. 
filed March 10, 1913. New motor auto- 
matically put into operation upon dis- 
abling of the driving motor. 

1,167,606. SwitcH MECHANISM; A. Wendel- 
burg, New York, N. Y. App. filed April 
20, 1915. Particulars for electric ham- 
mers and calking tools. 

1,167,613. TSLECTRICALLY HEATED RADIATOR; 
P. F. Apfel, Seattle, Wash. App. filed 
Oct. 5, 1915. Heater in oil within cast- 
iron radiator. 

1,167,646. MACHINE TELEPHONE SWITCHING 
System: F. R. McBerty, Antwerp, Bel- 
gium. App. filed June 25, 1913. Uses 
both alternating current and direct cur- 
rent, 

1,167,654. SeLF-INDUCTION COILS FOR DU- 
PLEX TELEPHONE CONNECTIONS ACCORD- 
ING TO THE PUPIN SYSTEM; A. H. Olsson 
and H. B. M. Pleijel, Stockholm, Sweden. 
App. filed Nov. 2, 1914. Two double load- 
ing coils inserted one in each of two 
double lines. 

1,167,663. PULSATION DEVICE FOR MUSICAL 
INSTRUMENTS; G. B. Sinclair and G. I. 
Fiske, Boston, Mass. App. filed Nov. 16, 
1911, Particular construction of rotary 
pulsation-producing device. 

1,167,677. SYSTEM FOR MEASURING CAPACI- 
Ties; G. A. Campbell, Brooklyn, N. Y., 
O. B. Blackwell, Maplewood, N. J., and 
E. H. Colpitts, East Orange, N. J. App. 
filed April 11, 1912. For determining 
capacity unbalancer in telephonic phan- 
tom circuit. 

1,167,693. ARTIFICIAL LINE: R. S. Hoyt, 
Brooklyn, N. Y. App. filed Aug. 7, 1915. 
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Precomputed resistance, inductance and 
capacity elements. 


1,167,694. ARTIFICIAL LINE; R. S. Hoyt, 


3rooklyn, N. Y. App. filed Aug. 7, 1915. 
Two-element structure closely simulating 
impedance of actual line. 


1,167,705. CATHODE FOR’ ELECTROLYTIC 


CELLS; F. McDonald, Roaring Spring, Pa. 
App. filed Aug. 5, 1915. For diaphragm- 
type cells. 


1,167,707. PORTABLE SELF-CONTAINED ELEC- 


TRiC LAMP; F. W. Mebold, St. Louis, Mo. 
App. filed Feb. 27, 1915. Constructed for 
attachment to binding post of ordinary 
dry cell. 


1,167,720. MACHINE FOR WINDING COILs: A 


D. Scott, Jersey City, N. J. App. filed 
Sept. 27, 1910. Special mandrel and guide 
construction. 


1,167,722. METHOD OF WINDING AND THE 


PropuctT THEREOF; A. D. Scott, Jersey 
City, N. J.° App. filed Sept. 27, 1910. 
“Offset’’ method of winding. 


1,167,749. ELECTRIC-HEATING APPARATUS; 


W. S. Hadaway, Jr., New Rochelle, N. Y. 
App. filed Sept. 26, 1913. Electric radi- 
ator. 


1,167,750. ELEcTRIC HEATER FOR LAUNDRY 


Rotts; W. S. Hadaway, New Rochelle, 
N. Y. App. filed July 13, 1914. Has sim- 
ple and compact terminal structure. 


1,167,762. IGNITION SYSTEM; C. F. Ketter- 


ing, Dayton, Ohio. App. filed Nov. 14, 
1910. Shifting of spark lever changes 
from battery to magneto. 


1,167,780. CONNECTOR; E. Q. Moses, New 


SOre, MM. x: App. filed July 3, 1915. 
Spring terminal for ends of circuit wires. 


1,167,804. SPARK PLUG; A. A. Edey, Mobile, 


Ala. App. filed Oct. 1, 1915. Protected 
against entrance of lubricating oil. 


1,167,820. ELECTRIC CABLE TERMINAL; G. 


L. Herz, Vienna, Austria-Hungary. App. 
filed April 9, 1913. For attachment to 
spark plugs. 


1,167,839. AUTOMATIC CONTROL FOR IGNI- 


TION Devices; L. T. Rhoades, Mont Clare, 
Pa. App. filed March 6, 1915. Thermo- 
stat opens circuit when timer stops with 
contacts together. 


1,167,868. RHEOSTAT; G. M. Willis. Chicago, 


Ill. App. filed Feb. 24, 1911. Clip slides 
over polygonal coil. 


1,167.872. ELECTROMECHANICAL EXCHANGE 


System; F. G. Agrell, Stockholm, Sweden. 
App. filed Aug. 23, 1907. Automatic tele- 
phone. 


1,167,878. PORTABLE ELECTRIC LIGHT: B. 


Benedict, New York, N. Y. App. filed 
Feb. 12, 1915. Lamp-supporting case ap- 
plied to ordinary dry cell. 


1,167,879. SwitcH Box; J. Z. Bayliss and 


Cc. Raus, Cleveland, Ohio. App. filed Aug. 
31, 1914. Improved means for fastening 
the box in place. 


1,167,880. ELECTRICAL SWITCH MOUNTING; 


J. A. Bennan, Chicago, Il. App. filed 
Nov. 9, 1914. Applied to battery box; 
“indestructible’’ construction. 


1,167,890. ELectric Moror; F. S. Denison, 


Minneapolis, Minn. App. filed Nov. 2, 
1914. For use with thermostat for con- 
trolling dampers. 


1,167,891. ELectTric-LIGHT SHIFTER: W. H. 


Eisenhart, York, Pa. App. filed Nov. 12, 
1914. Adjustable lamp-supporting bracket. 


1,167,931. ELECTRICAL SIGNAL SYSTEM; E. 


A. and H. V. Reynolds, Anderson, Ind. 
App. filed May 3, 1915. Co-operating 
train and track circuits. 


1,167,946. STARTING AND ACCELERATING DE- 


VICE FOR Motors; W.S. Smith, Cambridge, 
Mass. App. filed April 19, 1912. Partic- 
ularly for elevators. 


1,167,961. STATION BOX FOR WATCHMEN 


AND FIRE-ALARM SIGNALING: F. Williams, 
Somerville, Mass. App. filed Sept. 18, 
1912. Includes time and destination sig- 
naling devices. 


1,167,962. CABLE SPLICE; W. O. Wilson, 


Chicago, lll. App. filed Dec. 12, 1913. 
May be readily detached for testing pur- 
poses. 
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1,167,964. ELEcTRICAL Fuse; H. W. Young, 


Chicago, Ill. App. filed Jan. 28, 1914. 
Prevents substitution of wrong fuses. 


1,167,965. ELECTRICAL Fuse; H. W. Young, 


Chicago, Ill. App. filed July 8, 1914. Spe- 
cial arc-extinguishing means. 


1,167,980. INDICATOR FOR PNEUMATIC TIRES: 


S. F. Cole, Purcellville, Va. App. filed 
Aug. 26, 1914. Attachable on ordinary 
tire. 


1,167,998. PRocEss OF OBTAINING METALS 


SucH AS LEAD OR ZINC IN AN ELECTRIC 
FURNACE; A. Helfenstein, Vienna, Austria- 
Hungary. App. filed Feb. 2, 1914. Effects 
separation of the two products. 


1,168,003. MoTor CONTROLLER; A. J. Horton, 


White Plains, N. Y. App. filed May 28, 
1914. For dental motors. 


1,168,005. ELectrrc Switcu; C. J. Klein, 


Milwaukee, Wis. App. filed Aug. 14, 1912. 
Push-button socket switches. 


1,168,019. PoT-HEAD OR CONNECTOR FOR 


ELECTRICAL CONDUCTORS; H. P. Liversidge, 
Bala, Pa. App. filed March 5, 1915. For 
high-tension cables. 


1,168,021. BRUSH-HOLDER FOR DYNAMO- 


ELECTRIC MACHINES; C. B. Mills, East 
McKeesport, Pa. App. filed May 9, 1911. 
Made from sheet metal. 


1,168,031. SUSPENSION-TYPE INSULATOR; K. 


C. Randall, Edgewood Park, Pa. App. 
filed May 4, 1915. Uses small amount of 
circulating material but secures maximum 
circulation of air. 


1,168,038. CoNTROL System; K. A. Simmon, 


Edgewood Park, and A. J. Hall, Wilkins- 
burg, Pa. App. filed Jan. 6, 1915. For 
polyphase and induction motors of elec- 
tric vehicles. 


1,168,048. Motror-CoNTROL SysTEM; H. L. 


Beach, Edgewood Park, Pa. App. filed 
Oct. 23, 1913. Dynamic braking automat- 
ically brings motors to rest. 


1,168,054. EXSLECTRICAL PROTECTION DEVICE; 


H. W. Brown, Ithaca, N. Y. App. filed 
Dec. 19, 1913. Relay with adjustable 
torque characteristics. 


1,168,065. SYSTEM FOR DISTRIBUTING AND 


REGULATING ELECTRICAL ENERGY IN THE 
FoRM OF ALTERNATING CURRENTS; W. M. 
Fairfax, Washington, D. C. App. filed 
Dee. 24, 1897. For distributing single- 
phase and polyphase from the same 
source. 


1,168,077. INCANDESCENT LAMP WITH CON- 


CENTRATED METALLIC FILAMENT; H. J. 
Jaeger, Weehawken, N. J. App. filed Dec. 
17, 1914. Loosely mounted concentrated 
filaments. 


1,168,078. TERMINAL SEAL FOR BATTERIES ; 


E. W. Jefferson, Winnipeg, Manitoba, 
Canada. App. filed May 21, 1915. Center 
of binding post sealed against usage. 


1,168,090. MECHANICAL HorN; G. Marsico, 


New York, N. Y. App. filed March 2, 
1914. Diaphragm displaced by electric 
magnet. 


1,168,146. ELECTRIC HEATER FOR STEERING 


WHEELS; G. H. Barnes, Dunham, Quebec, 
Canada. App. filed March 25, 1915. 
Heating element laced to wheel. 


1,168,177. MEANS FOR LABELING RADIO- 


GRAPHS; A. De Yoanna, New York, N. Y. 
App. filed May 8, 1915. Label forms part 
of the picture. 


1,168,184. Crrcvuir CLosER; E. Flanagan, 


Philadelphia, Pa. App. filed Jan. 15, 1913. 
Thermostatic fire-alarm system. 


1,168,190. ELectric-LAMP RECEPTACLE; G. 


A. Gauthier, Hartford, Conn. App. filed 
Dee. 30, 1913. Improved means for mount- 
ing screw terminal on receptacle body. 


1,168,195. CIRCUIT-CLOSING SWITCH; W. 


Grunow, Jr., New York, N. Y. App. filed 
Jan, 16, 1915. Momentum wheel opens 
and closes the circuit. 


1,168,241. FLASHLIGHT; B. Benedict, New 


York, N. Y. App. filed Sept. 8, 1914. 


Switch construction for portable pocket 
lamp. 


1,168,247. CuT-OuT AND SwIitcH; J. J. 


Buero, Charleston, S. C. App. filed April 
21, 1914. For use between high-tension 
conductors in buildings. 


1,168,258. MEANS FOR INSULATING LAMP 


SOCKETS AND THE LIKE; M. Matson, Mil- 
waukee, Wis. App. filed Jan. 28, 1914. 
Cap lining attached to socket body. 


1,168,259. TELEPHONE-EXCHANGE SYSTEM ; 


J. L. Wright, Cleveland, Ohio. App. filed 
Oct. 15, 1908. Records duration of call. 


1,168,261. COMMUTATOR BaR; F. J. Baird, 


Cleveland, Ohio. App. filed Oct. 17, 1914. 
Made up of two elements, a main-body 
portion and radial portions. 


1,168,263. AUTOMATIC LOAD ADJUSTER; L, 


H. Flanders, Edgewood Park, Pa. App. 
filed March 15, 1909. Maintains average 
load on generating circuit. 





